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SERIES E215Q INSTRUCTION BOOK 

The E2150 series of machines is the E2100 series with the added ability to store 
data on stripes of magnetic ink on the back of the forms. Data stored in the stripes 
can be read and stored in memory. This data can be used during arithmetic operations. 
If the machine is constructed with the Type To and From Memory feature, the data can 
be used to control the typewriter. 

STRIPED LEDGER CARD 

There are three stripes approximately 3/8 ft apart on the back of each form. The 
center stripe is located 2" from the right edge of the form. The stripe nearest the 
edge of the form is the line find stripe. When encoded, this stripe contains the 
data necessary to cause the form to be stopped at the printing line. The center 

stripe is the X stripe and the stripe furtherest from the edge is the Y stripe. 

WORD STORAGE IN THE STRIPES 

In a Single Stripe (SS) machine, a maximum of ten, twelve-digit words of data 
with signs and parity, can be stored in the X stripe. A SYNC pulse is also stored 
in the X stripe and is located approximately 3/V 1 above the data. The purpose of 
this pulse is to cause a reversal of the direction of form travel on the READ LEDGER 
(RL) and WRITE LEDGER (WL) operations. The Y stripe is not used on a SS machine. 

In a Dual Stripe (DS) machine, a maximum of ten, twelve-digit words of data 
with signs and parity can be stored in each of the X and Y stripes or a total of 
twenty words can be stored. If the DS machine is constructed with the Type To and 
From Memory feature, the X and Y stripes are used together to store the seven bits 
of the alpha code* A maximum of 120 alpha characters can be stored on the stripes. 
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Any number of words (10 or less) can be stored on the stripes. This is con- 
trolled by programming. The units of the highest memory address to be written on 
the stripes must be pinned in the WL position. Data stored in the stripes is always 
read from the 20-29 (SS) word group or 20-29 and 30-39 (DS) in the memory during the 
WL operation and written into this same word group during a RL operation. If 6 words 
are to be written on a SS machine , the data will be written from 25 down thru 20. 
This would require programming the memory address units 5 in the WL position. On a 
DS, the same could be done, however, locations 35 down thru 30 would be written on 
the Y stripe and not available for other operations. Another method would be to 
write 22 thru 20 on the X stripe and 32 thru 30 on the Y stripe. In this way 23 
thru 29 and 33 thru 39 are available for other use. 

ENCODING THE STRIPES 

Data is written onto the stripe in a combination of data and complement pulses. 
Each pulse consist of a single reversal of the direction of magnetism of the stripe. 
This reversal of magnetic polarity is produced by a reversal of current through the 
head winding during the write operation. The complement pulses are written at regular 
evenly spaced intervals on the stripe and divide the stripe into cells. There are 
90 cells per inch on the stripe. The data pulse consists of a reversal of magnetic 
polarity between the complement pulses. If no data is to be written (zero, or the 
bit positions not encoded), there is no reversal of polarity between complement pulses. 
Since the complements pulses are evenly spaced, they provide a means of timing for the 
read or write cycle and ensure that the data bits are given proper value. That is, 
a four bit is recognized as a four bit and is stored as such in the machine. 

With ninety complement pulses or cells to the inch, the writing rate when data 
is being written is 180 bits per inch. This is a pulse approximately every .0056 
inch. Four cells are required to record each digit (1, 2, k and 8 bits). 
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(1) DATA IS WRITTEN — HIGH ORDER WORD, HIGH ORDER DIGIT, 
LOW ORDER BIT 

(2) MAXIMUM OF TEN TWELVE<-DIGIT WORDS PLUS SIGN 
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THE X STRIPE WITH A SYNC PULSE ABOVE THE DATA. 




DDO 

START SIGNAL 



.(Draft E2150) 



Figure 1-1 



For Form 3738 



Sec. I 



BURROUGHS - SERIES E215Q INSTRUCTION BOOK 



The total number of bits for ten words (12 digits and sign) is k x 13 x 10 or 520 
cells. At 90 cells per inch, this will extend approximately 5* 8" on the stripe. 
With fewer words written, the distance encoded on the stripe will be correspondingly 
reduced. 

WRITE DATA 

When data is to be written on the stripe, the selected memory address and the 
DDREVFF select the MSD of the highest memory location to be written. Data is written 
from MSD downward toward DDO as the form is fed out of the machine. Zeros (no data 
pulses) are written in all digit positions which do not contain significant data. 
As the DD steps through DDO, a sign data digit is written, a one bit if the sign is 
minus and a two bit if the sign is plus. The four and eight bit positions of DDO 
are used to encode parity information for the word. The MARUFF f s are stepped down 
to select the next lower numbered memory address and the writing process is repeated 
for that address* After DDO of memory address 20 has been written, an extra data 
bit and complement bit is written. This is the Start Read signal for the Read 
operation. 

MACHINE STYLES 

The E2150 number denotes the group or family of striped ledger machines and 
does not refer to a specific machine. The styles of machines that have been released 
to date are shown in the following chart. 



STYLE 


CONSOLE PROCESSOR 




MEMORY 


STRIPES 




TTM&TFN 






100 


80 to 30 


KSS) 


2(DS) 




E215^ 
E2158 


F1E23 E2060 
F1E23 E2060 




0 

0 


X 
X 




0 
0 


E2160 
E2178 


F1E23 E2060 
FlE2k E2080 


X 


0 


X 


X 


0 


E2180 
E2188 


F1E24 E2080 
F1E23 E2090 


X 


0 




X 
X 


X 


E2190 


F1E23 E2090 


X 






X 


X 



X - denotes standard construction - 0 - denotes options available on order 
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PARITY 

The parity check for the E2150 machines is a word parity. All data bits written 
on the stripes for each word are counted in multiples of four by the Parity FFs. 
The complement of this sum is written in the k and 8 bit positions of DDO of each 
word. During the read operation, this information is used to set the parity FF at 
DDO then the data bits read are used to count the FFs. At the end of each word, 
both Parity FFs must be set to indicate an acceptacle read operation. Parity is 
discussed further in the Write logic operation. 

STRIPED LEDGER CONTROL LANES 

In order to obtain the maximum use of the control lanes of the panel, most of 
the striped ledger lanes are gated with lane 56 to produce the SL signals. This 
means that to obtain a striped ledger signal lane 56 and another lane must both be 
programmed. This system is some times referred to as multiplexing. Figure 1-2.. 
shows the lanes used for the stripes ledger operation. The chart at the bottom of 
the figure shows the lanes that must be programmed for each operation. 
LOWER ELECTRONIC GATE 

The Striped Ledger electronic gate is mounted below the E2100 gate and adjacent 
to the power supply. The gate contains 1^0 card positions, with the pins toward the 
inside of the machine. The gate pivots through approximately 120 degrees so that the 
pins are accessable for servicing. 32 neon lights are provided so that the condition 
of various FFs can be determined during servicing. A fan provides ventilation for 
the cards. 
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Figure 1-2 
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BASIC LEDGER OPERATIONS 
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MACHINE PROGRAMMING CHANGES 

EKA-RKA 

Beginning with machine F160058 diode C2J TB770 (page 507) was removed 
to provide additional flexibility of the EKA-RKA function. 

With the diode removed lane 53 does not cause a combination of the key- 
board M.A. keys with those pinned in the panel. If lane 53 is programmed, it 
now only enforces an operator depression of a keyboard M.A. key. 

The lane 65 function has not been changed, therefore, if programmed,a 
combination of pinned and indexed keys without key enforcement is obtained. 

When both key enforcement and binary combination is desired lanes 53 and 
65 must be pinned. 

An example use of this new programming could be as follows: 

Lane 53 is pinned on an IEC position to enforce an operator memory 
selection to be used in the following AEC position. It is not desirable to 
alter the address on the IEC position. During the following EC positions 
pinned & indexed M.A. are combined by merely programming lane 65. 
(BA) BLOCK ADD - (BTF) BLOCK TRANSFER 

Beginning with Serial #F161884P, the Block Add-Block Transfer function has 
been separated from the automatic function of the Read Ledger Non-Align command. 
The new construction permits programming either of these functions with RLA or 
RLN. Block Add now requires a pin in lane 53 along with the RLN (56-66) or 
RLA (56-66-60). Block transfer now requires a pin in lanes 53 and 51 along 
with the RLN (56-66) or RLA (56-66-60). 

Reference: Section I, Page 6 
FORM HEADING STYLE 1 

Beginning with Serial #F161884P, machines are wired to accept this 
feature. Form heading style 1 permits automatic alignment of striped ledgers 
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to line -3 when the check limit switch is in the forward position. This 
allows "heading" alignment without turning the platen rearward. The form 
must be advanced to line #1 or higher to encode a usable line find pulse <, 

The check limit fingers are only active with the switch in the rearward 
position where normal Blank Card operations align the form to line #1. 

Logic card ff A tf may have to be installed in position D5D to activate the 
feature . 

Reference: Section I, Page 6 
ONE WORD ,? WRITE" 

Programming a one word "write" should be avoided on all machines that 
step the counter Flip Flops with the BOLP signal. Due to the non synchronous 
(without USMV) stepping of these counters, FF3X may set prior to stepping the 
DD f s in sequence A, resulting in a non detected short "write". 

Reference: Section I, Page 2 
FEED LEDGER 

Beginning with Serial #F161884P, programming Feed Ledger has been inter- 
locked to permit passing over FL pins in other schedules during tabulation and 
return or Type From Memory. 

The programming of FL now requires that a FL (Feed Ledger) pin or a RPT 
be programmed in the printer cycle preceding the desired Feed Ledger Stop 
position. The first feed after turning on the machines requires the depression 
of a motor bar. 

Reference: Section VII, Page 40 
AUTO LANE 29 INDEX WITH TFM 

Beginning with Serial #F158459P, an automatic typewriter key 2 operation 
is indexed during type from memory whenever the capacity of the decade is reached 
on all E2190 systems. 

Reference: Section VI (Temporary), Page 55. 
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CARRIAGE TRAY 

The carriage tray contains the mechanisms necessary to provide the automatic handling 
of the ledger after the initial insertion of the form into the carriage* These 
mechanisms are located on the tray which is built within the carriage. 

The carriage tray (Figure II-l) contains the front paper switch (FPS) M, pusher fingers 
0, pressure rolls Q f drive rolls under pressure rolls, and drive shaft N, magnetic 
heads L, form guides K, manually retractable form guides P, program camshaft J, 
carriage timing switches I, carriage motor C, carriage gear box and program camshaft 
clutch assembly B f paper drive clutch assembly T, reverse clutch assembly A, terminal 
board E, timing disk unit BOL S, potentiometer R2001 H, potentiometer R2002 G, 

The principal functions of the carriage tray are to square the form, feed the form 
into and out of the carriage, align the form to the proper printing line, read and 
write the data on the magnetic stripes, provide electrical timing signals and space 
the journal. 

TRAY OPERATION DURING ONE COMPLETE SEQUENCE 

The initial insertion of the form is done by the operator, inserting the form into 
the carriage throat far enough to interrupt the beam of light FPS. Once the beam 
of light is broken the machine takes control of the form from the operator. When 
the beam of light is broken, circuits are completed to start the carriage motor and 
trip the program camshaft by picking the prog, camshaft solenoid. The program 
camshaft clutch couples the carriage motor to the program camshaft through reduction 
gears . 
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As the program camshaft is rotated, several functions are performed ♦ First a set of 
cams make the pusher fingers advance in order to move the form upward. This movement 
is designed to position the form in the carriage and ensures that the form is not 
skewed and will drive straight into the carriage* 

Now the stripes being aligned properly with the magnetic heads and the program 
camshaft continuing to turn, will cause at around 75° the release of the pressure 
rolls and grip the form against the driver rolls. By now the magnetic heads will 
also be lowered through the control of a cam on the program camshaft and the pusher 
fingers will retract and be lifted. 

At approximately 95° of the program camshaft, CC2 switch is high, which in turn will 
cause the REV solenoid to be energized. This will engage the REV clutch and give 
the proper direction of turn to the PD clutch so to be able to feed the form into 
the tray. CC2 CC3 will also trigger a 100 ms. delay multivibrator which when timed 
out will cause the PD solenoid to be energized. As it takes 2.25 ras. for each 
degree turned of the program camshaft, by the time the PD clutch is coupled and 
the drive shaft is turning, the program camshaft clutch will be in its detent 
position of lkk° and disengaged. 

Now the form travels in and data is being read by the magnetic heads, the machine 
performing logic operations to store this information in the memory unit at the 
same time. When the X head reads the sync, pulse, the logic will enter the routine 
of stopping the inward travel of the form. The timing disk unit S, see Fig. II-l, 
in the paper drive gear box assembly will now give the electronic section the 
indication when to disengage the PD clutch. 
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Through a DMV the RET clutch solenoid is energized when the PD clutch has been 
practically disengaged, avoiding by this delay any wrong stopping of the PD clutch 
assembly due to bouncing in the REV clutch. As soon as the RET solenoid is energized 
the 100 ms. DMV is triggered, allowing the PD clutch to be tripped again, when it 
times out. As the RET clutch is now coupled, the form will move outwards and the 
logic in the electronic section will be in the line find routine. When the line 
find head reads the line find signal, the logic will enter the routine of stopping 
the outward travel of the form. The disk unit will now give again the electronic 
section the indication when to proceed to disengage the PD clutch, assuring in this 
manner a good line find. 

If the check form limits were required, switch S2001 active, Fig. 11-21, the check 
stop solenoid would pick turning the limits into active position. The printer would 
cycle now and during the cycling the prog, camshaft solenoid is picked tripping the 
program camshaft clutch and the program cams turn to 216° . The magnetic head will 
then be lifted as well as the pressure rolls and the carriage motor stopped. 

The posting operations are now performed and the program camshaft remains at 2l6° ♦ 
The carriage tray will not come into action again until a write ledger operation is 
programed. When this should be the case the carriage motor will start turning and 
the program camshaft clutch be tripped. The program camshaft will turn to 288°, 
the magnetic heads and pressure rolls being lowered during this interval. At 
approximately 250° of the camshaft C2 is high and will trigger the 100 ms. multivibrator 
v/hich when times out and NOT TAB causes the PD solenoid to be energized. By the time 
the PD clutch is coupled, the program camshaft clutch will be in its detent position 
of 288° and disengaged. 
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The form is driven back into the carriage , the line find head is conditioned to write 
the new line find position on the stripe. When the sync pulse is read the electronic 
section and the tray mechanisms will go into the routine of changing the form travel 
by reversing the movement of the ledger in a similar manner as already explained 
during the read operation. As the form is driven out of the machine the new data 
is written on the stripes. At this time the timing disk unit BOL in conjunction 
with the electronic section checks the speed of the motor. Herewith the machine 
controls the speed at which the form travels outward (15 in/sec) and therefore the 
packing density of pulses on the stripe. When the form is completely driven out 
of the tray it will not interrupt the beam of light FPS any more, causing the 
program camshaft solenoid to be picked, which in turn will trip the program camshaft 
clutch. At approximately 320° CC2 will indicate the logic to energize stop paper 
drive solenoid, stop the carriage motor, lift the magnetic head, lift the pressure 
rolls, lower the pusher fingers and space the journal. The program camshaft continues 
to cycle until it stops in its detent position at 36O 0 . 

BEAM OF LIGHT FORM SENSING FPS 

The front paper switch FPS form sensing unit, located on the front of the carriage 
tray, consists of a lamp holder enclosing a bulb which produces the beam of light 
and a solar cell unit, held by an independent bracket, see Fig. II-2. The lampholder 
A is supported by bracket B and the solar cell F is supported by bracket G to the 
tray. 

The beam of light is aimed at the solar cell and there is a small opening on the 
support bracket of the cell so the beam cam reach the cell. As light shines on 
the solar cell it will produce a voltage at its terminals of around 200 mv. 
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This voltage is fed into the electronic section. The work of the* 3olar cell in this 
application is one of a switch but without any mechanical wearout problems nor 
intermittent contact conditions. The intensity of the beam of light can be adjusted 
by potentiometer R2001 F, see Fig. II-l. The distance between the lamp and the solar 
cell unit is about the same as the tray throat opening were the form enters. Now, 
when a ledger is introduced , the paper will block the light from reaching the cell 
and in such a way give a front paper switch signal. 

CARRIAGE MOTOR 

The E2150 carriage motor is a universal type motor which will operate on either 
direct current or alternating current within the voltage limits specified on the 
motor rating plate. The carriage motor speed is maintained by a centrifugal governor 
and checked by the timing disk BOL unit in conjunction with the electronic section. 
It should be around (6*f00 rpm). 

The motor is located in the center of the carriage and is mounted to the carriage 
at three points. The governor end is held in place by two screws through rubber 
bushings in the front and rear carriage partition plates. The screw through the 
rear partition is held by an adjustable mounting bracket A which can be positioned 
for proper mesh of the coupler between reduction gear box shaft and paper drive 
unit. The reduction gear box is mounted to the carriage partition plate by a 
rubber mounting grommet I. A capacitor D and a resistor E are mounted on a terminal 
board C which is secured to the end of the motor by posts B. The capacitor supresses 
arcing when the motor switch contacts open. The resistor serves to limit the 
charging voltage of the capacitor when the governor contacts are open and prevents 
high current flow through the contacts when they close. 
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Motor power is transmitted to the paper drive unit through a 11. 75: . reduction gears 
F, G and H, the spring clutch J and a universal coupler element K. 

PROGRAM CAMSHAFT 

The program camshaft F, see Fig. II-4, located in front of the carriage motor, is 
positioned laterally across the carriage. It contains the cams which operate the 
pusher fingers, magnetic heads, pressure rolls, spaces the platen and turns the 
gears of the electrical timing switches. The shaft is coupled to the program cam 
clutch through a universal coupler element which is driven by an adjustable coupler 
at the carriage gear box. A degree indicator G which indicates the position of 
the shaft, is mounted on the program camshaft near the center of the carriage. 

GEAR BOX ASSEMBLY 

The gear box assembly, see Fig. II-5* is located on the left end of the carriage 
tray and basically consists of the program clutch unit 0, reverse clutch unit 
N-L, paper drive clutch unit M and BOL disk unit F-J-K. 

PROGRAM CLUTCH 

The program cam clutch, see Fig. II-6, couples the power shaft N to the program 
camshaft. When the program cam solenoid S is energized, its armature is lifted, 
causing the armature latch R to rock clear of the lip of the clutch pawl J. This 
permits the torsion spring P to rock the clutch pawl upward. The clutch pawl dog 
K then engages the ratchet wheel L which couples the level gear H and the spiroid 
gear G. This causes the program camshaft to start its cycle. The detent pawl Q 
prevents overthrow and backlash of the program camshaft. One complete rotation of 
the program cam clutch turns the program camshaft 72 degrees at a rate of approximately 
1 degree per 2.25 milliseconds. 
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When the solenoid is de-energized , the armature latch is restored to normal and is 
rocked into the path of clutch pawl to disengage the clutch. 

REVERSE CLUTCH 

The reverse clutch, see Fig. II-7, located in the carriage paper drive unit provides 
the means for reversing the direction of the paper drive clutch, for driving the 
form into or out of the machine. The reverse clutch driving gears F, L are driven 
by the bevel gear on the end of power shaft A. The clutch driving gears are in 
constant mesh with the bevel gear and are driven in opposite directions. When 
the form is to be fed into the machine, solenoid G is energized attracting clapper 
I, Clutch actuator J pivots on post K causing clutch member B to be moved into 
engagement with rear gear L, thereby coupling shaft A to drive shaft C in the 
clockwise direction. When the form is to be fed out of the machine, solenoid H 
is energized to cause clutch member B to move forward to engage forward gear F, 
thereby driving shaft C counter clockwise. 

PAPER DRIVE CLUTCH 

The paper drive clutch couples the reverse clutch assembly to the driving pressure 
rolls, which drive the form into or out of the carriage. 

When the paper drive solenoids A f see Fig. II-8, is energized the stop paper drive 
solenoid L is de-energized, the clapper K lifts out of the path of detent lugs H 
on the detent drum E and raises the clutch pawls F and J out of the path of the 
detent lugs. A compression spring inside the casing forces the detent drum clutch 
member E rearward to mesh with the driving clutch member C. 
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The driving clutch member, which is rotated by the reverse clutch, causes shaft D, 
which is internal to and concentric with the casing, to rotate through the detent 
drum clutch member, and drive the clutch bevel gear E. The clutch bevel gear E, 
see Fig. II-9, is meshed with the geared pressure roll bevel gear B. 

When the stop paper drive solenoid is energized the paper drive solenoid is not 
energized and the clapper and clutch pawls are positioned in the path of the detent 
lugs. This disengages the detent drum clutch member from the driving clutch member, 
which stops the feeding of the form. The BOL disk B, Fig. 11-10, adds inertia to 
the detent drum to ensure the detenting of the lug in the clutch pawls. 

BOL DISK UNIT 

The BOL disk unit is located in the paper drive assembly, see Fig. 11-10, and the 
disk itself is mounted on the shaft coupled to the paper drive clutch. The disk 
rotates between a solar cell and a lampholder in which there is located the light. 

The solar cell G is held by a bracket and flat spring. The lampholder A is held 
on the paper drive unit be bracket I. The unit is assembled in such a way that 
the beam of light is aimed at the solar cell bracket opening, behind which is 
located the solar cell. 

The timing disk B has ten openings equally spaced on its outer part and as the 
timing disk rotates between cell and light bulb, the beam of light will only reach 
the solar cell when a disk opening is exactly in line with them. 
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The unit provides a means of controlling the time when the stop paper drive solenoid 
should be energized in order to disengage the paper drive clutch and get good 
alignment of the form. During the write operation it provides a means of checking 
the speed of the motor and therefore the distance between pulses on the outcoming 
ledger. 

1) End play in shaft A should not exceed .003". 

TO ADJUST: Remove excess play of shaft A toward the left, and position gear 
B as required. Tighten screw on flat sides of shaft. See Fig. 

u-9. 

REASON: To maintain proper alignment and prevent excessive play in mesh 

of gears. 

2) With the play of using C removed toward the front, clearance between gear E 
and bearing D should not exceed .003". See Fig. II-9. 

TO ADJUST: Place .002" gauge between gear E and bearing D, move gear E to 

gauge and tighten screws. 
REASON: To maintain proper alignment and freedom of parts and prevent a 

binding condition in mesh of gears. 

3) End play in worm shaft B should not exceed .003 n . See Fig, 11-11 . 
TO ADJUST: Add or remove shim A as required. 

REASON: To maintain alignment of parts and prevent excessive play in 

mesh of gears. 

k) End play in spiroid gear shaft C should not exceed .005". See Fig. 11-11. 
TO ADJUST: Add or remove shim D as required. 

REASON: To maintain alignment of parts and prevent excessive play in 

mesh of gears. 
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5) With the end play of shaft C removed toward the right, clearance between 
coupling A and bearing B should not exceed ,003". See Fig. 11-12 # 

TO ADJUST: Place a .002" gauge between coupling A and bearing B, move 

coupling A to gauge and tighten screws. 
REASON: To maintain proper alignment of gears and freedom of parts. 

6) With all play of shaft D taken up toward the front of the unit, clearance 
between set collar E and shoulder of bevel gear C should not exceed .005" • 
See Fig. 11-13 • 

TO ADJUST: Position set collar E as required. 

REASON: To eliminate excessive end play of shaft D. 

7) Clapper C should pivot freely and have no more than .005" side play between 
the formed ears of bracket A and washers B. See Fig. II-14. 

TO ADJUST: Add or remove washers B as required to both sides of clapper C. 
REASON: To ensure minimum side play of clapper C when it detents clutch D. 

8) With clapper C normal and a projection of clutch D located between clutch pawls 
B and E, there should be .003" to .005" side clearance between each projection 
G and clutch pawls B and E, when the clutch pawls are rotated. See Fig. 11-15 . 
TO ADJUST: Starting with the low side of eccentrics A and F upward, rotate 

eccentrics inward, symmetrically as required. 
REASON: To maintain porper alignment of each projection G and clapper C. 

9) With solenoid L energized and any projection H of clutch E located between 
clutch pawls F and J, the point of clapper K should align centrally with the 
point of projection H. See Fig. II-8, 

TO ADJUST: Loosen screws B and move solenoid assembly to right or left as 
required. 
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REASON: To establish the normal position of clapper K and ensure disabling 

of clutch E. 

10) With solenoid A energized, there should be .006" to .008" clearance between the 
lower side of clapper B and the upper surface of each projection on clutch C. 
See Fig. II-16. 

TO ADJUST: Loosen screws holding solenoid A and move solenoid as required. 
REASON: To ensure engagement of clutch C when clapper B is raised. 

11) With solenoid L energized and any projection H of clutch E located between 
clutch pawls F and J, there should be .001" to .003" clearance between the 
pads on clapper K and projections of clutch pawls F and J. See Fig. II-8. 
TO ADJUST: Bend projections on clutch pawls F and J as required. 

NOTE: If excessive bending of clutch pawls F and J is required to 

make above adjustment, reset eccentric posts G and I (one at a 
time) to lower clutch pawls F and J t maintaining .003" to .005" 
side clearance between projection H and clutch pawls F and J. 
(See Test No. 7) 

REASON: To ensure that clutch pawls F and J have a full hold on projections 

H and releasing clearance over projections H when solenoid A is 
energized. 

12) With solenoid L. energized, and any projection H positioned by clutch pawls «F 
and J to limit on the point of clapper K, all play of shaft D should be taken 
up toward the front of the unit, and there should be from .005" to .008" 
clearance between the high surface of the teeth of clutch driver C and clutch 
E at their closest possible point. See Fig. II-8. 

TO ADJUST: Position and tighten clutch driver C as required. 
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13) 



Ik) 



15) NOTE: 



REASON: To ensure correct clearance between clutch members C and E and 

prevent an early disengagement of clutch members , resulting in 
the 1/10 clutch E not being driven to its normal position between 
clutch pawls F and J. 
With any projection D of clutch F located between clutch pawls E and G any 
hole of disk B must align with hole in bracket C and there must be .025" to 
.035" clearance between bracket C and disk B. See Fig. 11-10. 
TO ADJUST: Loosen set screw I and position disk B as required. 
REASON: To establish the normal position of disk B. 

With any projection D of clutch F located between clutch pawls E and G, the 
hole in lamp holding block A must align with the hole in disk B and there 
must be .025" to .035" clearance between disk B and lamp holding block A. 
See Fig. 11-10. 

TO ADJUST: Loosen two screws and position lamp holding block J as required. 
REASON: To ensure that the light of lamp block A will reach solar cell 

H at the time that a projection of clutch F is located between 

pawls E and G # 

Prior to Test, solenoids H and K should be centralized in slots 
G and L or mounting bracket F. With solenoid H energized, the 
teeth of clutch member B should have a full hold with the teeth 
of gear A. See Fig. 11-13. 
TO ADJUST: Loosen screws holding solenoid bracket F and shift bracket forward 
or rearward as required. 

To ensure rotation of paper feed rolls and proper form insertion. 



REASON: 
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16) With solenoid K energized the teeth of clutch member B should have a full hold 
with the teeth on gear C. See Fig. II-13. 

TO ADJUST: Loosen screws holding solenoid K and position the solenoid as 
required, 

REASON: To ensure rotation of paper feed rolls and proper form ejection. 

17) With solenoids H and K de-energized f there should be .003" to .005" clearance 
between limit J and clapper I, see Fig. 11-13 . 

TO ADJUST: Loosen screws holding limit J and position as required. 
REASON: To ensure proper function of clapper. 

18) With solenoid A energized, there should be .008" to .012" clearance between 
latch E and lip C of clutch throw-out arm. See Fig. 11-17. 

TO ADJUST: With clapper B of solenoid A held against the core, slide solenoid 

A up or down as required. 
REASON: To ensure passing clearance for lip C of clutch throw-out arm 

and full engagement of clutch pawl. 

19) With solenoid A at normal, latch E should have .005" to .010" overlap on lip 
C of clutch throw-out arm. See Fig. 11-17. 

TO ADJUST: Turn screw D as required and secure with lock nut. 
REASON: To ensure full hold of latch E on lip C and disengagement of 

clutch members. 

CARRIAGE TIMING SWITCHES 

The carriage timing switches, see Fig. II-18, are located in a very compact package 
on the right end of the tray. They are coupled directly to the program camshaft 
through a pair of gears (A) with a 1:1 ration. 
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There are six timing switches contained in the package and each switch consists of 
a solar cell D activated independently during different time intervals by its 
corresponding beam of light H through a rotating disk E. This disk is made of 
darkened plexiglass in which there are slots F, each set of slots being spaced 
at six different diameters around the disk. The plexiglass in the slots is 
transparent. As the disk rotates between the solar cells and the light bulbs 
each set of slots on one diameter will control one of the switches. 

Refer to timing chart, Fig. 11-19 i for information concerning the making and braking 
of each one of these switches. 

PUSHER FINGERS AND PRESSURE ROLLS 

The pusher fingers and pressure rolls are controlled by cams on the program camshaft, 
see Fig 0 11-20. As the program camshaft turns, the pusher cam C drives the pusher 
cam follower B. This causes pusher finger T to be driven forward to contact the 
form, which is then squared and forced out to the proper starting position. The 
pusher fingers move forward from 10° to 50° of the program camshaft. At 75° the 
pressure rolls are lowered very rapidly against the driving roll, because the 
pressure cam arm H comes off the high point of the pressure roll cam G and is 
tensioned by spring F. Also, from 75° to 80° of the program camshaft, have the 
pusher fingers retracted completely. From 80° to 100° of the program camshaft 
the pusher finger lift cam D actuates pusher finger lift bail E to lift the 
pusher finger clear off the form. Now at lkk° the program camshaft with the form 
in the proper starting position, the driving rolls drive the form into the machine. 
Once the form is properly positioned the program camshaft will turn again and the 
pressure rolls stay down until 195° of the program camshaft. 
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At 195° they start to lift and are fully raised at 205°. They stay up during posting, 
216°, and are lowered again when the machine is driven into the writing routine. The 
pressure rolls begin to lower then at 220° and are down at 230°. This allows the 
form to be driven in and out to write the new data on. As the writing occurs at 
288° of the program camshaft , the pressure rolls are down but when this is 
completed, the pressure rolls go up to 300° and are fully raised at 315° • The pusher 
fingers move down at 315° and they are completely lowered at 3^0° . 

MAGNETIC HEAD ASSEMBLY 

The magnetic head assembly, see Fig. 11-20, located on the right side of the 
carriage, has three independent heads 0. One head is for the line find system, 
the other two heads are for the X and Y stripes respectively. With these heads 
it is possible to read, erase or write data during different portions of the 
program camshaft cycle. 

The magnetic head is a device which contains basically a laminated core and a 
winding. The winding is around one part of the core leaving the rest of the core 
free. This core has a horseshoe form separating one end from the other by a silver 
plate. The open end is located directly opposite to the magnetic stripe. This 
arrangement will force part of the magnetic flux in the laminated core to bridge 
through the air at the gap filled by the silver plate. As the stripe is sliding 
under the head the magnetic flux which leaves the core will find a path through 
the stripe back to the core on the other side of the gap. The stripe is of 
magnetizable material which will orient magnetically depending on the flux direc- 
tion. 
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MAGNETIC HEAD ASSEMBLY - continued 

Now the direction of the flux through the core will depend on the direction of 
current flow through the winding, this being controlled by the write amplifier cir- 
cuit and the electronic section. The reversal of magnetic orientation on the stripe 
will cause during a read operation an induced voltage or read signal in the winding 
around the laminated core. Each magnetic head is mounted on a holder M which pivots 
on shaft S and has post L which through spring K will tension the magnetic head drum 
on the driver roll. Bracket N will rock head assembly up if cam I lowers the cam 
follower arm J. Bracket N pivots on shaft S. There is also an idler P mounted on 
a frame Q in front of the head assembly and its purpose is to keep the form against 
the tray through spring tension R, straightening out the form before the stripes 
slide under the heads. 

The magnetic head assembly will be lowered at 75° and be completely down at 90° 
of the program camshaft. It will not lift until 165° so that during read lkk° , 
the heads are down. At I65 0 the head assembly starts to lift off the form and 
is completely up at l80° . During posting, 216° f the head assembly will be up. 
If the machine enters after posting a writing routine, the heads will lower and 
be completely down at 320° . When writing is performed at 288° , the heads are 
down and after it is performed and the program camshaft cycles into home 
position they will start to raise at 295° being up at 310° . 
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INNER FORM GUIDES AND MANUALLY RETRACTIBLE FORM GUIDES 



There are two fixed form guides A on the tray, one on the outer right and the other 
on the left end, see Fig. 11-20. They can only be repositioned by loosening their 
mounting brackets. The fixed form guide on the right has a definite relation with 
respect to the magnetic stripe on the form and the magnetic head. The fixed form 
guide on the left can be positioned for forms of 16 1/2" or 19" width. There are 
also five manually retractible form guides D, see Fig. II-l, which serve as a 
limit for the left edge of the form and when active take over the function of 
the fixed form guide on the far left. If any one of these guides are pushed 
forward by a knob on the back part of the tray f the corresponding form guide 
will lower on the front part. The form guide will be held up or down by means 
of a flat spring detent F limiting in a knotch on the slide which goes from the 
rear part of the tray to the front. This slide is connected on its front part 
to the tail of the mounting bracket holding the guide. 

These manually retractible form guides are numbered from one to five for different 
forms as shown below. 



Manual Retractible 
Form Guide 



Meant For Forms of 
the Following Width 



No. 1 



No. 2 



No. 3 



10" 



No. k 



12" 



No. 5 



Ik 1/2" 
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CHECK LIMIT ASSEMBLY (FORM LIMITS STYLE 10 J 

The check limits H are on shaft E which is held by support plates D and support 
bracket C under ledger pan B, see Fig, 11-22. These form limits, 5 in total, when 
active provide a limit and support for forms as a check for example, so that they 
are easily inserted and retain an aligned position for printing. The limits pivot 
on shaft E and when inactive are below ledger pan B. When the limits are required, 
shaft E is turned so that limits H pass their lower bend portion through a slot in 
ledger pan B and limit any incoming form. The turning of shaft E so that limits H 
get in active position, is controlled by solenoid A, and moving link C, refer to 
Fig. 11-23. Link C got as its front end round nut D, which will rock actuator F, 
Fig. 11-22, and so turn shaft E with limit H. Solenoid plunger and link C return 
to normal position by spring tension as well as the check limits. 

Check stop solenoid is energized after the ledger has been read and positioned 
through line find. The energizing of this solenoid is conditional with switch S 2001, 
see Fig. 11-21. In order to be able to insert an additional form after the ledger 
has been read, the printer must be prevented from tripping and cycling. This is done 
by the NOW AUTO KEY, which prevents MB#2 solenoid to be energized. 

Test and Adjustments - 

l) For 1 1/2" statement printing line, locate support plates D on shaft E to front 

of slot in support brackets C of the statement and ledger pan B. See Fig. 11-22. 

For 1 3/^" statement printing line, locate support plates D on shaft E to rear 

of slot in support brackets C of the statement and ledger pan B. 

TO ADJUST: Loosen nuts holding screws I and spring post G and locate support 



plates D as required. 



REASON: 



To establish the correct printing line. 



NOTE: 



When the printing line is not specified, use the 1 3A" position. 
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2) For 1 1/2" printing line locate round nut D in forward hole of link C. For 

1 3A" printing line locate round nut D in rear hold of link C. See Fig* 11-23. 
TO ADJUST: Locate round nut D as required. 
REASON: To establish the correct printing line. 

NOTE: When the printing line is not specified, use the 1 3A lf position. 

3) With pivot arm F limiting against post G, all form limits H should be below the 
top surface of the statement and ledger pan B by .025 ,f to .030". See Fig. 11-22. 
TO ADJUST: Loosen set screw in form limits H and rotate as required. 

REASON: To ensure that form limits H do not inter fer with form insertion, 

k) With the carriage open and solenoid A energized, the horizontal and vertical 
corners of form limits F should align with the surface of the statement and 
ledger pan E as shown in the insert. See Fig. 11-23. 
TO ADJUST: Position solenoid bracket B as required. 

REASON: To ensure correct position of form limits F when solenoid A is 

energized. 

5) With pressure fingers A and torsion springs J assembled to ledger and state- 
ment pan B, a pressure of 30 i 3 grams should completely deflect the pressure 
fingers A until level with ledger and statement pan B. See Fig. 11-22. 

TO ADJUST: Rotate knurled spring tensioner K as required. 

NOTE: The above Test and Adjustment should be made prior to assembly of 

the statement and ledger pan B into carriage. 
REASON: To provide retaining pressure required for the manually aligned 

form. 

6) With the feature, "Form-Dual Independent Alignment" and machine completely 
assembled, insert the manually aligned form into the carriage until the lowest 
line of the form heading aligns with the line on form table B for the first 
printing line, and to the bottom of the last printer line for each succeeding 
line thereafter. 
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6) (continued) This should provide for six (6) lines of printing per inch, with 
good visible spacing. See Fig. II-2*f. 

TO ADJUST: Loosen screws holding form table B to brackets A and move table B 

up or down as required. 
REASON: To provide optimum form alignment. 

PLATEN SPACING 

Platen spacing for the journal roll is actuated by a cam B, Fig. II- , mounted on 
program camshaft at the right end of the tray. The high portion of the cam contacts 
roll on screw F f Fig, 11-25, to provide one space of the platen at 330° of the 
program camshaft rotation. The lower part of G is moved forward which moves pawl 
D rearward to turn ratchet E and the platen one space. Pawl D is returned to 
normal by spring tension. 

Test and Adjustments - 

1) Platen A should be free to turn and have no more than .012" side play be- 
tween end plates M. See Fig. 11-26. 

TO ADJUST: Use space washer J between end plate M and clip D on all non-split 
platens . 

REASON: To aid in maintaining vertical alignment of type print. 

2) Split and normal platens A should be free to turn, and: 

a) Platens A should have no more than .012" side play between end plates M. 

b) The clearance between platens should not exceed .031". See Fig. 11-26. 
TO ADJUST: a) Use space washers J between end plates M and clips D as 

required. 

b) Use space washers N between platens A and end plates M 
as required. 
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Figure 11-26 
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3) With carriage open, paper fingers I should contact platen C evenly, and have 
at least .005" clearance under lower edge of aligning bail J. See Fig. 11-27. 
TO ADJUST: Bend paper fingers I as required. 

REASON: To retain forms with carriage in its open position. To aid in 

maintaining vertical alignment of type print. 
*f) With the carriage in its closed position, rollers I on right and left support 
arms C should have a full hold without bind on hook arms H of carriage open 
and close shaft. See Fig. 11-28. 
TO ADJUST: Bend hook arms H as required. 

REASON: To ensure positioning upper paper table E in open and close operations. 

5) With a full keyboard indexed, type impression should be uniformly dense at 
top and bottom, in center and end positions of platen. See Fig. 11-26. 

TO ADJUST: Loosen screws C and K. Raise or lower platen A as required and 

tighten screws K with nuts L. Starting with the dot on eccentrics 
B at 12 o'clock, adjust eccentrics B as required for correct 
horizontal alignment of platen A, and lock eccentrics B with 
screws C. 

NOTE: On unit assembly, place carriage on fixture J12922 and adjust 

eccentrics B for correct indicator read in. 
REASON: To establish correct position of platen in relation to type. 

6) The open and close bail A and space bail B must be parallel to the bearing 
surfaces of the raceways in casting within .010" from end to end. See 
Fig. 11-29. 

TO ADJUST: Weave open and close bail A and space bail B as required. 
REASON: To provide uniform movement of bails with carriage in center and 

end positions. 

7) The inner carriage shaft assembly E should have clearance not to exceed .008" 
between carriage sideframes I. See Fig. 11-26. 
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TO ADJUST: Insert one shim H between sleeves G and R & L carriage sicieframes 
I if required. If necessary, insert additional shims F between 
sleeve G and R & L inner carriage shaft assembly E as required. 

REASON: To ensure clear type impression. 

8) All pressure rolls B between R & L end rolls on upper pressure roll assembly 
should contact platen C with equal tension. See Fig. 11-27. 

TO ADJUST: Bend the front ear on support brackets A as required. 
REASON: To prevent journal from slipping when carriage is open. 

9) With the carriage in the open position , the lower arm of pressure roll release 
lever A should have a full hold on the stud H in lever B. See Fig. 11-30. 

TO ADJUST: Bend lower arm of the pressure roll release lever A as required. 
REASON: To permit insertion and alignment of journal paper. 

10) With carriage closed there should be no less than .020 ,f clearance between 
platen C and form support G at both ends and center of platen and the form 
support should not contact ribbon guides H. On series F*f000, F5000 and 
F6000 recheck the test after ribbon cover is installed to ribbon posts. 
See Fig, 11-27. 

TO ADJUST: With screws F loose, relocate form support G as required. 
REASON: To provide clearance for correct feeding of forms. 

11) With the carriage in its central position, there should be equal clearance 
between rollers C and end of enclosed cam B when carriage is in the open and 
closed positions. See Fig. 11-31. 

TO ADJUST: Turn eccentric D as required. 

REASON: To ensure correct timing of carriage closing in relation to 

printing. 

12) With inner carriage A in both open and closed positions, open and close 

bail G should be free to move forward and rearward between rollers E in slide 
F along the length of the bail. See Fig. 11-31. 
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Figure 11-32 
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TO ADJUST: Recheck Adjustments No. 6 and No. 11. 

REASON: To ensure that bail G does not prevent the carriage from moving 

freely during tab and return. 
13) With a full keyboard of fives indexed, cycle machine to 150° . There should 

be .137" to .1^2" clearance between platen A and type 0 at both right and left 
ends of platen. Cycle the machine and permit clappers P of the read-in unit 
to limit add racks Q in the No. 5 position. Continue to cycle the machine to 
150°. There should be .137" to .1^2" clearance between platen A and type 0 
at both right and left ends of platen. See Fig. 11-26. 

TO ADJUST: With screws K just snug enough to retain platen height, loosen 
screws C and adjust eccentrics B as required. Retighten screws 
K and C. 

REASON: To provide correct relation between platen, type and hammer section. 

Ik) a) With the carriage closed manually check the arm of bail A not to bind 
against stud N in the Platen Feed Shaft Assembly J. 

b) With the carriage open and paper table E rearward there should be clear- 
ance between roll M on interlock assembly K and the entire length of the 
platen feed bail L. See Fig. 11-28. 

TO ADJUST: Weave bail A as required. 

REASON: a) To allow the feed shaft assembly J to limit against roller M. 

b) To permit unrestricted movement of interlock K with paper table 
E rearward. 

15) With carriage closed, high side of eccentric stud C forward, and space pawl 
D moved to its extreme forward position against ratchet gear B, the platen 
should be spaced in multiplier of 1/6" spacing as indicated by space selector 
A. See Fig. 11-32. 

TO ADJUST: Turn eccentric E as required, starting with high side down. 
REASON: To ensure uniform spacing of platen. 
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16) With space pawl D in its extreme forward position without binding, and adjusted 
in accordance with Adjustment No. 13 , there should be no more than .006" clear- 
ance between space pawl D and eccentric post C. See Fig. 11-32. 

TO ADJUST: Turn eccentric post C as required, and determine clearance 
visually. 

REASON: To prevent over space of the platen. 

NOTE: Carriages with split and normal platens, Adjustments No. 15 

and No. 16, should be performed on left side also. 

17) With the carriage closed and centrally located on the carriage rails, apply 
slight pressure rearward to center of platen C to remove play. There should 
be clearance not to exceed .003" between pads E and the closest position of 
spacer sleeves D, determined by rotating platen shaft. See Fig. 11-27. 

TO ADJUST: Raise or lower pads E as required. 

REASON: To provide an overthrow limit for platen C in the closed position 

to improve alignment of print. 

18) With the carriage open and the right and left support arms C limiting on 
square studs B in carriage end D, eccentric rollers F should limit upper 
paper table E evenly on bearing plates G. See Fig. 11-28. 

TO ADJUST: Turn eccentrics F as required. 

REASON: To establish normal open clearance between aligning bail and 

platen. 

19) With carriage in its open position, set high side of eccentric stud C at 
approximately 9 o'clock, set high side of eccentric screw D at approximately 
9 o'clock and against forward end of the elongated hole in E. Rotate program 
camshaft until highest point of space cam B is in contact with eccentric stud 
C (approximately 330°) at this point platen ratchet F should have spaced one 
tooth. See Fig. 11-33* 



(Draft E2150) 



For Form 3738 



Sec. II 



BURROUGHS - SERIES E215Q INSTRUCTION BOOK 



TO ADJUST: 



Turn eccentric stud C as required. 



REASON: 



To ensure form spacing. 



20) With carriage in its open position, rotate program camshaft until highest point 
of space cam F is in contact with roller A on eccentric stud C (approximately 
330° ) . Space pawl G should fully drive ratchet gear F into its detented 
position without a bind. See Fig. 11-33 • 

TO ADJUST: Re-check Adjustment No. 19. 
REASON: To prevent platen over spacing. 

21) With the carriage in its open position, slowly rotate program camshaft from 
330° until space pawl G and tooth of ratchet F are aligned point to point, 
as illustrated. Manually raise space pawl G, there should be .050" to .060" 
clearance between space pawl G and tooth of ratchet F. See Fig. 11-33 • 

TO ADJUST: Turn or move eccentric screw D as required. 

REASON: To ensure return of space pawl G to its normal position, and 



INDEPENDENT PLATEN SPACING 

Independent platen spacing on the E2000 is controlled by allowing pawl A or 
P, see Fig. II~3*f , to space the left or right platen. Pawl A can space the left 
platen if left indexing arm B permits A to engage on the left ratchet gear of the 
platen shaft, by raising arm B. Indexing arm B has at its rear end a stud D, that 
runs in enclosed cam C. Enclosed cam C is on the bail fastened to the left end of 
shaft F, which is held by the side frames on either end of the carriage. On this 
shaft are skids G and J which control the movement of indexing arms B and 0 re- 
spectively. Bracket H and I are fastened to the second carriage rail counted from 
the front with their projection pointing to the back of the machine. 



manual back spacing of platen. 
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Now, as the carriage moves from one side to the other for example, indexing skid G 
will pass over the projection of bracket H rocking E around and positioning C and D 
as shown on Fig. 11-3^. Indexing arm B is raised and allows pawl A to space only 
the left platen when indexed. The carriage will continue moving and at another 
position (depending on the programation of the machine and location of skids G and 
J will index skid J by passing under bracket I and rock the shaft in the opposite 
direction. This will cause N and M to be positioned, raise indexing arm 0 and 
permit pawl P to space only the right platen, when the spacing occurs. 

Tests and Adjustments - 

1) With cams C and N indexed by skids G and J studs D and M in the right and 
left indexing arms B and 0 should seat in detents of cams C and N. See 
Fig. II-3*f. 

TO ADJUST: Position skids G and J as required. 

REASON: To properly locate studs D and M in enclosed cams C and N. 

2) a) With the high portion of indexing skid G positioned over the projection 

of plate H, the front end of left indexing arm B should be in a raised 
position, allowing pawl A to space the left platen. See Fig. II-3*f. 
b) With the high portion of indexing skid J positioned under the projection 
of plate I, the front end of right indexing arm 0 should be in a raised 
position, allowing pawl P to space the right platen. 
TO ADJUST: a) Loosen bristo screws and position indexing skid G as required. 

b) Loosen bristo screws and position indexing skid J as required. 
REASON: To ensure positive indexing from skids G and J and permit in- 

dependent vertical spacing of two forms. 
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CARRIAGE OPEN SOLAR CELL 

The carriage open solar cell assembly is located on the left carriage sideframe 
and is actuated by the carriage open mechanism. The whole assembly consists of a 
lampholder, see Fig. II-35B, enclosing a light bulb, which produces the beam of 
light. The lampholder is fixed by bracket A to the carriage left sideframe. The 
solar cell is mounted on an independent bracket E attached to the lampholder in 
such a way, that the solar cell is in front of the outcoming beam of light. The 
carriage open mechanism actuates a shutter C which can move in and out of the space 
between outcoming beam of light from the lampholder and solar cell as the carriage 
open or closes respectively. Thus, when the carriage is open, the light shutter 
will interpose between beam of light and solar cell and when the carriage is closed, 
the shutter moves out allowing the beam of light to reach the solar cell. 

Test and Adjustments - 

1) With carriage in open position, light shutter C should align centrally between 
light block B and mounting bracket A of photo cell D. See Fig. 11-35. 

TO ADJUST: Loosen screws in bracket A and shift bracket as required. 
REASON: To prevent interference with light shutter C and stationary parts 

when opening and closing the carriage. 

2) With carriage open, paper fingers I should contact platen C evenly and have at 
least .005" clearance under lower edge of aligning bail J. See Fig. II-35. 

TO ADJUST: Bend paper fingers I as required. 

REASON: To retain forms with carriage in its open position. 

MOTOR BAR TWO SOLENOID 

The stripe ledger unit has a solenoid which when energized will trip motor bar 
2 in order to cycle the printer. 
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When the machine is in a blank card or read operation, the printer is in its normal 
position at zero degrees. After the blank card operation has been performed or after 
an ordinary read operation, where the data has been read and the form located pro- 
perly, the printer has to cycle. If an Auto operation is indexed, motor bar 2 would 
energize, trip the printer and start cycling. By doing this, the printer must go 
through a normal tripping routine, closing the carriage first which is open, then 
energize in sequence the tappet solenoid, start relay and machine trip solenoid. 

If a Non Auto operation is indexed by having the Non Auto key depressed, motor 
bar 2 solenoid will be not energized, this allowing the insertion of some additional 
form after the ledger has been read. 

The motor bar 2 solenoid is fixed to the inside of the right printer frame, 
under motor bar 2 slide A, see Fig. II-36. Solenoid plunger D is linked to slide 
A directly so that when solenoid E energizes and. pulls plunger D inward, slide A 
will lower and rock drive trip arm C around. This will trip the printer mechanically. 

Tests and Adjustments - 

1) With Motor Bar 2 held fully depressed, plunger D of solenoid E should just 
contact the core of the solenoid. See Fig. II-36. 

TO ADJUST: Loosen screws F. If necessary, lower solenoid E to permit full 
depression of Motor Bar 2, then position solenoid E as required. 
REASON: To ensure maximum power from the solenoid to trip the drive. 

2) With Motor Bar 2 in its normal position and drive trip arm C limiting against 
eccentric screw B, there should be .020" to .025" clearance between the stud 
in motor bar slide A and drive trip arm C. See Fig. II-36. 

TO ADJUST: Turn eccentric screw B as required. 

REASON: To establish pre-travel of Motor Bar slide A, ensuring the tripping 

of the drive. 
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CARRIAGE OPEN LOCK SOLENOID 

In order to prevent the manual opening or closing of the printer carriage during 
a blank card, read, write or posting operation, the stripe ledger machine has a 
carriage open lock solenoid. 

The carriage open lock solenoid is fixed to the outside of the right auxiliary 
side frame by bracket E, see Fig. 11-37 • Clapper G, when solenoid C is energized, 
will rock blocking arm B around, causing step on arm B to move behind stud A. This 
will prevent indexing a manual carriage opening or closing by key I. 

Tests and Adjustments - 

1) With clapper G contacting the core of solenoid C, there should be clearance 
not to exceed ♦010 ,f between the vertical surface of the step in interlock B 
and the rear of stud A. See Fig. 11-37. 

TO ADJUST: Turn eccentric H as required. 
REASON: To permit indexing interlock B. 

2) a) With clapper G contacting the core of solenoid C, there should be clear- 

ance not to exceed .010" between the upper surface of interlock B and stud A. 
b) With clapper G limiting against clapper limit F, depress the carriage open 

and close key I. Stud A should have passing clearance over the top of 

interlock B. See Fig. 11-37. 
TO ADJUST: a. Move solenoid bracket E forward or rearward as required. 



b. To permit depression of the carriage open and close key I. 

ENFORCED USE OF MEMORY ADDRESS KEYS 

When a pin is active in lane 53 or a manual key is depressed, the lock relay 
is energized to open the machine drive trip circuit. 



Loosen screws D and locate clapper limit F as required. 



REASON: 



a. 



To permit energizing of solenoid C. 
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Figure 11-37 
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This prevents the machine drive from tripping until a memory address has been indexed 
on the keyboard. Upon indexing a memory address on the keyboard, see Fig. 11-38, 
switch H, is opened allowing the machine drive trip solenoid to be energized. 

Depressing a memory address key cams slide A forward. Stud on slide A, contacts 
one of the fingers of bail B, rocking its bail arm forward. Bail arm of B has a stud 
attached to it, which when rocked forward will push projection of bail I to the front, 
turning arm of I away from switch H. This will allow switch H to restore, drop the 
lock relay and permit tripping the machine. With all memory address keys restored, 
both slides A are rearward and the ear on arm of bail I holds the plunger on switch 
H depressed through the tension of spring J. 

Tests and Adjustments - 

1) With no key in the memory address columns depressed and fingers of bail B 
limiting against the studs in slides A of the memory address columns, there 
should be #025" to .035" clearance between the ear of bail I and the body 
of switch H. 

TO ADJUST: Bend ear of bail I as required. 

REASON: To ensure transfer of switch contacts and maximum life of the 

switch. 
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READ-WRITE HEAD CIRCUITS 

One read-write head is used for each stripe. A Read/Write head, Read 
Amplifier (RA), Write Amplifier (WA) and its control circuits are shown in 
Figure IV-1. During the write operation the head is controlled by the write 
Amplifier* CR1 and CR2 are reverse biased so that the write signals to the 
head are isolated from the Read Transformer. During a read operation CR1 
and CR2 are forward biased so that the voltages induced in the head are 
inputs to the transformer. Pins 16 and 25 of the WA are wired to transistor 
collectors and are effectively an open circuit except during write ledger 
and BC operations. The two 1.6K resistors are across the head during a 
read ledger operation but the 3»2K combined resistance is so high compared 
to the head and read transformer that there is very little effect on the 
circuit. 

Figure IV-2 shows the DC current path at static and during Read ledger. 
The AC voltage Pulses produced by the head during Read are also shown. 
Note that, the diodes are forward biased. This bias condition is produced 
by current from -100V through the 2.*fK resistor, through two parallel cir- 
cuits consisting of 1.6K resistors the halves of the primary transformer 
winding and the 10K resistor to ground. 
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The voltages pulses induced in the head by changes of flux on the stripe 
will cause currents to flow in the primary winding of the transformer. The 
transformer is a 1 to 2 ratio transformer with the secondary center tap 
connected to ground. The secondary winding then, will produce two pulses 
that are identical in shape to the input. One of the secondary pulses will 
be l80° out of phase with the input. Each of these pulses will be applied 
to a read amplifier which will produce a READ AMP pulse for each positive 
peak of the input pulses. The outputs from the two read amplifiers are 
gated together through an OR gate to provide the read amp pulses from 
one stripe. 

WRITE CURRENT 

During the BC and write ledger operation the Permit Write FF (PWFF) 
will be set and the PWFF signal will be high. Either the 9XFF or NOT 9XFF 
signal will also be high. This will cause the inputs to the Write Amplifier 
at either pin 12 or 17 to be high. The WA circuit, which will be covered 
in detail later, will cause either pin 25 or 16 to go to ground. Figure 
IV-3 shows the current flow when FF9X|s set. Note the direction of current 
flow through the head and that the diodes are reverse biased to isolate 
the read transformer. Figure IV-4 shows the current flow when FF9X is 
reset. (NOT FF9X is high). Note the direction of current flow in the 
head and that the diodes are reverse biased to isolate the read transformer. 
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The reversal of current through the head f under these two condition, will 
produce the reversal of flux in the head necessary to write data on the stripe* 

WRITE MONITOR PULSE 

During the write operation the static voltage at the junction of the 
two 1.6K resistors is approximately -30V. This voltage results from the DC 
current flow as shown in Figures IV 3 and *f. Since the head contain a coil 
and magnetic material it is an inductive device. The impedence, inductance 
and resistance^ of the head will appear as a large resistance during the 
changes of head current due to the setting and resetting of FF9X. Since 
the head is in series with one of the 1.6K resistors and this combination 
is in parallel with the other 1.6K resistor there will be a change in the 
voltage at the junction of the two 1.6K resistors. This voltage change is 
aided by the spike induced in the coil by the changing magnetic field of the 
head. The voltage change at the junction of the 1.6K resistors is approximately 
15 volts (-30V to -45V). The duration of the voltage is the length of time 
required for the current in the head to reach maximum in the new direction. 

WRITE AMP AND MONITOR CARD 

Figure IV-5 shows a block diagram and pulse chart for the write amp and 
monitor card. The inputs at pins 12 and 17 of the Write Amp and monitor card 
are controlled by the PWFF and FF9X or NOT FF9X signals. Since FF9X controls 
pin 12 and NOT FF9X controls pin 17 one of these pins will be high, OV, and 
the other will be low, -*fV, at any given time while PWFF is set* 
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The circuit diagram of the Write amplifier and monitor card is shown in Figure 
IV-6. Assume that FF9X is reset and pin 12 is at -4V. Current will flow from 
-*fV of the input signal through resistors 10DD17 and LL16UU to +15V. Since 
these resistors have a 10 to 1 ratio a negative voltage appears at the base 
of Ql. Ql will be on due to its emitter being at ground. Current will flow 
from ground through transistor Ql and resistors S17Z and B13K to +15V 
establishing a positive voltage on the base of Q2. Q2 will be off since 
its emitter is at ground. Pin 25 is effectively an open circuit and no 
current flows through the head from this source.. 

With FF9X reset, NOT FF9X will be at OV and cause pin 17 to be high, 
current will flow from ground at pin 17 through resistors CC37LL and 
LL35UU to +15V. The base of Q3 will be positive and Q3 will be off. The 
resistance network KK32TT, DD28MM and LL33>TJU establishes a negative voltage 
at the base of Q*f. Q*f will be on. Current will flow from -100V through 
the 100 *ohm, 2.k¥L resistors, a parallel circuit consisting of the lower 
1.6K resistor and the upper 1.6K resistor and the head in series, pin l6, 
Q*f to ground. This circuit provides quantity and direction of current in 
the head to encode the stripe. 

If the FF9X is now set the voltage at pins 12 and 17 will be reversed. 
Q3 will be on and Q*f of f, which is effectively an open circuit at Q*f. Ql 
will be off and Q2 will be on providing a ground for the head circuit. 
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Current will now flow from -100V through the 100 ohm resistor, the 2.kK 
resistor the upper 1.6K resistor which is in parallel with the lower 1.6K 
resistor and the head in series, pin 25 and Q2 to ground. This circuit pro- 
vides the quantity and direction of current in the head necessary to encode 
the stripe in the opposite direction to that discribed in the previous 
paragraph* Ql and Q3 are buffer circuits that provide the driving current 
for the high voltage transistors Q2 and Q4 # Q3 and Q*f provide the writing 
current for the head. 

WRITE MONITOR CIRCUIT 

The 15V pulse (-30V to -45V) developed by the head circuit when the 
current in the head is switched is applied to pin 18 of the write amplifier 
and monitor card. The duration of the pulse at pin l8 will be the length 
of time the current is changing Iti the head (80 to 100 usee.) 

At static conditions the left side of capacitor C31S is approximately 
-30V. The right side of the capacitor is approximately +2.*fV. The 2.*fV 
is provided by the voltage divider network consisting of Resistors C5L, 
B2K, G11L and B20K and diodes C9L, C15L and Cl8L. Capacitor C7N stabilizes 
the voltage on the left side of capacitor C31S and prevents power supply 
variations affecting the circuit. The voltage divider network also provides 
approximately +3.6 at the base of Q5. This is a threshold voltage which 
must be overcome before an output pulse can be obtained. The circuit is 
immune to noise below approximately 3*6V. Since the head is an inductive 
device there is a tendency to ring during the switching of current. 
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Capacitor C27S suppresses this effect and improves the leading edge of the 
pulse to the base of Q5. 

When the current in the head is switched in either direction a negative 
pulse from -30V to -45V will appear at the left plate of capacitor C31S. 
This will cause the right plate to go from +2.4V to -12.6V. The negative 
swing will cause Q5 to be turned on and the base will remain slightly below 
ground until capacitor C31S is discharged through resistor G11L, diodes C15L 
and Cl8L and Q5. During the pulse, diode C9L is reverse biased to prevent 
capacitor G31S discharging through the bias resistor circuit. Capacitor 
C31S and resistor G11L provide the RC time (approximately 80 us) that Q5 
will be on. C15L and Cl8L are level shifting diodes. 

The static voltages at capacitor S20CC are -*+V on the left side and 
0 on the right. The -*fV is supplied by the clamp circuit, resistor C22L 
and diode A2kJ and the fact that Q5 is off. Q6 is on due to -15V through 
resistor KK22TT. The base of Q6 will be slightly below ground. Current 
flow from ground through Q6, resistor U23BB and resistor B3ljK to +15V, causes 
the base of Q7 to be positive and Q7 to be off. Clamp resistor C38L and 
diode A36J provides -4V at output at pin 26. 

When the negative pulse from the head causes Q5 to turn on, the left 
side of capacitor S20CC will go from -4V to ground. The positive voltage 
swing on the right plate of the capacitor will cause Q6 to turn off. 
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Q6 will remain off until capacitor S20GC discharges through resistor KK22TT 
to slightly below ground. This RC time is 16.5 us and determines the length 
of the pulse at pins 15 and 26* When Q6 is off - kV from the resistor KK18TT 
and diode LL20UU through resistors U23BB and B3^K provides a negative voltage 
at the base of Q7 # Q7 will be turned on and ground through Q7 will be at 
pin 26. 

The output, at pin 26, will be a l6.5 us pulse from -*fV to ground for 

each reversal of current through the head. The trailing edge of the monitor 

after 

pulse occurs 16.5 us mm the setting or resetting of FF9 which caused the 
change in head current. The use of the monitor pulse will be discussed in 
the monitor error circuits in Section V. 

READ AMPLIFIER 

The Read Amplifiers (one amplifier for positive pulses and one for negative 
pulses which are inverted by the transformer, from each head) operate on the 
frequency modulation principle for the detection of data and complement 
pulses. Figure IV-7 shows a block diagram of the amplifier and some of the 
wave forms associated with the amplifier. Figure IV-8 shows the circuit diagram 

of an amplifier. +13V and -13V are developed on these cards for use on the 
card by using a 51 ohm resistor and 13V zener diode. 15UF capacitors are used 
as filters with the +13V, -13V and -4 voltages. The 13V supplies are used 
here to remove any ripple or noise that may be on the 15V lines. 
Quiescent DC Voltages 

The first stage, Ql, is primarily an impedence matching stage. 
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It operates as a class A amplifier and has a gain of approximately two. 
Resistors C2kL and D31M provide a bias voltage of +4.3V for the stage. 
Base current through resistor D35M reduces the bias voltage to +1.1V at 
the base of Ql. Capacitor C26L is a noise filter. Capacitor D33M provides 
positive feedback for the circuit. Emitter resistor C22L provides the 
feedback voltage for capacitor D33M. The emitter DC voltage of Ql is 
approximately +.*fV and the collector DC voltage is approximately k.kV. 

Resistor FF19PP provides -3VDC bias at the base of Q2, Resistor 23NN30 
provides shunt feedback for circuit stability. Adjustable resistor 3^EF*+1 
enables a class A gain of eighty in the first two stages. 

NOTE: Resistor 3*fFF*fl should never be turned to the ground 
position. If this is necessary to obtain a gain of 
eighty the resistor should be turned back at least 
1/2 turn, sacraf icing some gain. Capacitor 30KK39 
provides signal bypass of the unused part of the 
adjustable resistor. Resistor EE21NN is the load 
resistor for Q2. 

Capacitors CC28LL and 21N28 provide AC coupling for the clipper thyrector 
V28AA which clips .3 to 1.5V from the positive peaks of the signal. The AC 
coupling makes the clipper operate independently of DC voltage drifts in Q2 
and Q3 due to temperature changes. 
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The thyrector was chosen for the clipper because of its .7V drop when forward 
biased. Its reverse biased operation is the some as any diode. Resistors 
3*1, 3*fBB*fl and C29L provide the clipping level. Resistor 3W+I provides 
for adjusting the clipping level, however, for machines of early construction 
this adjustment should be set for ground potential on the moveable contact. 

When more sensitive heads are available an appropriate adjustment of 
resistor 3Wfl will be necessary. 

Stage Q3 is a class A invertor amplifier. The signal inversion is the 
primary function but a gain of two is also accomplished. Resistor C20L pro- 
vides a bias voltage of -3.6V. Resistor R26Y provides shunt feedback for 
circuit stability. Resistors Dl8M and Dl*fM are emitter resistors which pro- 
vide emitter feedback. Capacitor El6R provides signal bypass of the Dl8M 
resistor. DC voltage at the emitter of Q3 is approximately -3»^V. DC voltage 
at the collector is approximately -9.6V. Resistor V20CC is the load resistor 
for Q3. 

The DC voltage at the base of is -10.6V and the DC voltage on the 
emitter is -11V, therefore, Q*f will be on and biased for class A operation. 
-4.5VDC appears at the collector of and the base of Q5. Q5 is an emitter 
follower and the emitter will be slightly less negative than the base 
(approximately -^.3V). This is the static voltage on the left side of 
capacitor Sl^-BB. The right side of capacitor Sl^fBB is at approximately 
+.5V due to current through resistors A8J, B12K, Q6 and resistor D6M. 
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+ .2V appear at the emitters of Q6 and Q7 and at the collector of Q6. Current 
from -15V through resistors B*fK and 5^12 to .2V at the collector of Q6 provide 
+ .03V for the base of Q7. Q7 will be off and +15V will be at the left plate 
of capacitor S2CC and at the lower plate of V11CC. Q8 will on since the 
base is positive with respect to the emitter. The base of Q8 and the left 
side of the capacitor S2CC will be at -3.8V. The output at pin 7 will be at 
-*fV. 

Signal Levels and Operation of the Read Amplifier 

A head signal between 35 and 70 mv peak to peak is acceptable, however, 
a 50 mv signal is very desirable and will be assumed in this discussion. 
The signal from the head is applied to pin 23 and transmitted to the first 
stage, Ql, through capacitor D37P* Ql has a gain of two and the signal . at 
the collector of Ql will be an exact replica of the input signal except it 
will be 100 mv peak to peak. This signal is applied to Q2 through capacitor 
X30HH. Q2 is a class A amplifier and has an adjustable gain of forty to one. 
The signal at the collector of Q2 is an exact replica of the input signal 
except that it is approximately eighty times as great or approximately *fV 
peak to peak. The *fV signal at the collector of Q2 is applied to the clipper 
thyrector V28AA through capacitor CC28LL. The right side of capacitor CC28LL 
is at ground and the thyrector will start to conduct when the voltage on its 
anode has reached + # 7V. 
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All of the positive signal above this voltage will appear through capacitor 
21N28 at the base of Q3. If a ^ volt signal is applied, the clipped voltage 
at the base of Q3 will be 1.3V (2V less .7V). The signal at pin 17 should be 
an exact replica of the positive peaks of the input signal and should be be- 
tween .3 and 1.5V in amplitude. If the signal at pin 17 is greater than 1.5V, 
resistor 3*+W*fl should be adjusted. The reason for the 1.5V limit is to pre- 
vent distortion of the signal in Q3. 

The signal at the collector of Q3 will be inverted in respect to the 
base signal and should be twice the amplitude (.6 to 3V). 

The negative pulse at the Q3C Figure IV-8 is differentiated by capacitor 
R23CC and resistors W18DD and 10PP17. The values ' of these components are 
such that the signal on the base of is almost a sine wave. The signal 
passes through zero at the center of the input signal at TPl8 or at the 
positive peak of the head signal. is a class A amplifier Inverter. The 

first half of the signal at the collector of is a true representation of 
the input signal on the base. The second half is distorted by the action of 
capacitor V11CC. Capacitor V11CC is a feedback circuit from the schmidt 
trigger (Q6 and Q7) and prevents double triggering the schmidt trigger from 
noise which might cause two output pulses at pin 7« Q5 is an emitter follower 
used to furnish driving current for the schmidt trigger. As the signal at 
the emitter of Q5 goes positive, the right side of capacitor Sl^BB is driven 
positive also. 
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Since Q6 is on, a low resistance path through resistor D6M discharges capacitor 
SlABB rapidly and the voltage on the right side of the capacitor rises very 
little above + .5V. On the second half of the signal the emitter signal swings 
negative. This negative voltage through capacitor Sl^BB causes Q6 to turn off 
and forces Sl^BB to discharge through resistors A8J and B12K. This RC time, 
which is ij.0 to 80 us, determines the length of the schmidt trigger pulse. 
When Q6 is turned off, current flow through resistors B^+K, 5R12 P nd A10J 
will cause a positive voltage to appear on the base of Q7 which will turn 
Q7 on. The voltage at the collector of Q7 drops from +15V to very rear ground. 
This voltage change keeps Q5 low through capacitor V11CC and causes the right 
side of capacitor S2CC to go to approximately -11V. This turns Q8 off and 
allows resistor LL2UU and diode LL6SS to provide a high output at pin 7. 
The high output at pin 7 will last until capacitor S2CC discharges through 
resistor LL2UU this will be 16 us. When capacitor Sl^BB has discharged and 
the right side has become positive Q6 will again come on and will in turn 
cause Q7 to go off due to current through the voltage divider BhK and 5R12 
to + .2V at Q6C. 

One -k to 0 pulse of 16 us duration has been produced whose leading 
edge concides with the positive peak of the head signal. The negative pulses 
produced by the head are inverted to positive pulses by the center tapped 
transformer secondary. 
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These pulses operate another Read amplifier. The outputs from the two 
amplifiers are gated together. The output from the gate is a 16 us pulse 
for each pulse, positive and negative, produced by the head. 

Beam of Light (BOL) Line Counter 

During paper handling operations some method of detecting the location 
form 

of the^ during its travel into and out of the carriage is needed. The method 
chosen was the counting of lines. To accomplish this a disc which contains 
evenly spaced holes is mounted on the paper drive shaft just in front of 
the paper drive clutch. The disc contains 10 holes and the distance between 
each hole and its adjacent holes corresponds to one line (1/6 ,J ) of form 
travel. The disc is mounted between a solar cell and a light bulb. As 
the disc rotates the beam of light from the light bulb to the solar cell is 
interrupted by the disc. When the paper drive clutch is disengaged a hole 
in the disc is aligned with the bulb and solar cell. The signals generated 
by the solar cell, as the disc rotates, trigger an electronic circuit v/hich 
indicate form movement and/or location of the form in the machine. 

BOL Amplifier 

The BOL amplifier is designed to produce two pulses from the leading 
edge of a hole in the disc. Since a hole in the disc is aligned with the 
solar cell at normal, the first pulse produced by the BOL amplifier will 
occur when the disc has moved to the next hole (1 space of the form). 
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Two separate pulses are produced by the BOL amplifier circuit. The BOL 
pulse is a 20 [is pulse which is timed to start at the center of the hole. 
The write Sync (WS) pulse is a U60 pulse which occurs 8.5 to 9 ins after 
the center of the hole. Each of these pulses occur at a frequency of 11.1 
ins which is the time required to move the form one space. The holes in the 
disc are of such size that the light reaches the solar cell approximately 
2.5 ms and the light is blocked approximately 8.5 ms. BOL and WS pulses are the 
standard -I4.V to 0 signals used throughout the machine. 

BLOCK DIAGRAM AND PULSE CHART 

Figure IV-9A and B shows a back diagram of the BOL Card and typical 
signal for various points on the card. Ql is a trigger circuit for the BOL 
card. Q2 inverts the signal and furnishes driving current for Q3 and Q5. 
Q3 and QU form a 5 ms DM7. The purpose of this DM is to guard against 
triggering a BOL and WS pulse due to the clutch bouncing as the teeth of 
the clutch engage to start the paper drive. This delay is initiated by the 
trailing edge of the hole. Q5 and Q6 form a 1.25 DM. This BW is initiated 
by the leading edge of the hole and its purpose is to provide a BOL pulse 
which starts in the center of the hole. Q7 is an inverter which drives pulse 
standardizes Q8 and Q10. Q8 provides the time duration for the BOL pulse. 
The 20 jis pulse will insure a good clock pulse for gating purposes. Q9 inverts 
the pulse and provides driving current for the BOL signal in the machine. 
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QIO is a pulse standardizer which provides an 8.5 ms delay, from the center 
of the hole, for the start of the WS pulse. Qll is a pulse standardizer 
which provides a U60 jjus WS pulse. The U60 [is pulse will insure a good USMV 
pulse for gating. Q12 is an inverter and provides driving current 
for the WS signal in the machine. 

BOL/i/tfS Circuit Quiscent Conditions 

The voltage established on the base of Ql by the solar cell, resistor 
C3L and B3>K is +.35>V. This is positive in respect to the emitter and 
Ql will be off. Resistors C1L, D8M and B12K will cause a negative 
voltage at the base of Q2. Q2 will be on and its base will be held 
very near ground. Resistors C1L and D8M will cause the collector of 
Ql to be approximately -7.!?V. 

Current from ground through Q2, resistors V13LL and LL9UU to +l£V 
will provide a positive voltage at the base of Q3. Since Q3 is PNP 
Q3 will be off. Current through resistors KK7TT and Ll£UU provide 
approximately -10V for the left side of capacitor S10CC. The right 
side of 1BB11 will be near ground since QU will be on due to -l£V through 
resistor LL3UU. Current from ground through Q2, resistor Wl^DD and JJ11SS 
to +l£V will provide a positive voltage at the base of Q£. Since Q5 is 
NPN it will be on. The left side of capacitor T18DD will be near ground. 
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Current flow through Q6* resistors 32V39 and will cause the base of 

Q6 and the right side of capacitor T18DD to be near -1|V. -i|V through 
Q6, resistors D2DM and A23L cause Q7 to be on. With Q7 on the voltage 
at the left side of capacitors S26CC and N22EE will be near ground. 
-l£V through resistor KK29TT will cause Q8 to be on. The base of Q8 
and the right side of capacitor S26CC will be near OV. Current through 
Q8, resistors HH23RR and LL17UU to +l£V will cause approximately +1.JJV 
at the base of Q9 and Q9 will be off. Current through resistors KK21TT 
and diode NN19UU provide a -UV signal at pin 1$ (BOL). 

-l£V through resistors 35MMU2 and 33KKUO will cause Q10 to be on. 
The base of Q10 and the right side of capacitor N22EE will be near OV. 
The left side of capacitor S30CC will also be near OV. -l^V through 
B31K will keep Qll on. The base of Qll and the right side of S30CC 
will be near OV. Current through Qll, resistors 3UPU1 and DUlM cause 
approximately +1.5>V at the base of Q12. Q12 will be off and current 
from -l^V through resistors C3!?L and diode A37F will provide a -I4V signal 
at pin 16 (WS) . 

The BOL and WS Pulses 

Approximately 1.2£ ms after the driving member of the paper drive clutch 
has engaged the driven member the trailing edge of the hole in the disc 
will interrupt the light to the solar cell. 



(Draft E 21^0) 



For Form 3738 



Sec. IV 



BURROUGHS - SERIES E 2l£0 INSTRUCTION BOOK 



25 



As the light to the solar cell is cut off the voltage developed by the 
cell will decrease. As the voltage on the base of Ql goes negative Ql 
is turned on at about -.17V. The base will continue in a negative direction 
to about -.2l;V. Current flow from ground through Ql, resistors D8M and 
B12K will cause +1.£V will appear at the base of Q2 turning Q2 off. -UV is estab- 
lished at the collector of Q2 by resistor BlUK and diode E16L. Current flow -UV 
through diode M13T and resistors V13LL and LL9UU to +l£V cause a 
negative voltage on the base of Q3 which turns Q3 on. The 1±V positive 
swing at the collector of Q3 will appear through capacitor 1BB11 at the 
base of QU. QU will be turned off by the +UV signal. With QU off, re- 
sistor JJ1SS and diode T8Y provide a -l±V signal through diode T6Y 5 
resistors V13LL and LL9UU to keep Q3 on. The UV from QU through diodes 
T6Y and N1|?U, resistors D20M and A23L keep Q7 on to prevent any change 
in the BOL or WS signals. When Q2 was turned off the -UV from its 
collector clamp through diode M13T, resistors Wl^DD and JJ11SS to 
+15>V caused a negative voltage at the base of Q5 to turn Q5 off. The 
voltage at the left plate of capacitor T18DD rises to +1 t$V . A similar 
voltage change appears on the base of Q6 but since Q6 is already on 
no appreciable change takes place. The circuit remains in this state 
for 5> ms. this is the time required for capacitor 1BB11 to discharge 
through resistor LL3UU. 
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When the base of QU again becomes negative QU will turn on. The -U clamp 
from resistor JJ1SS and diode T8Y is removed from Q3, Q£ 9 and Q7. No changes 
occur since -U from resistor BlUK and diode E16L maintain the same state of 
Q3 and Q£ and -U through Q6 maintains the state of Q7. 

9 ms after the disc has started to rotate the leading edge of the 
first hole allows light to strike the solar cell again. As this occurs the 
voltage developed by the solar cell causes the voltage at the base of 
Ql to again go positive. This will occur 2 ms before the form has 
moved 1 full space. (Spaces are measured from the center of one hole 
to the center of the next.) With Ql on, current flow from ground through 
Ql, resistors D8M and B12K provide a positive voltage for the base of 
Q2 which turns Q2 on. Current now flows from ground through Q2, diode 
ML3T, resistors V13LL and LL9UU to +1$V . The positive voltage on the 
base of Q3 turns Q3 off. A 10 Volt negative swing occurs at the left 
side of capacitor 1BB11. This voltage also appears on the base of QU 
but since QU is already on no significant change occurs. Current from 
ground through Q2, diode M13T, resistors Wl^DD and JJ11SS to +l£V 
provides a positive voltage on the base of Q5 to turn Q£ on. With Q£ 
on a negative 7.5>V voltage swing appears on the left plate of capacitor 
T18DD. This 7*£V swing causes the voltage at the base Q6 to go to -11. £V 
which turn Q6 off. 
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With Q6 off current flows from ground through QU> diodes T6Y and N15>U, 
resistors D20M and A23L to +l£V. This establishes approximately +.6 
at the base of Q7. Q7 is turned off. Resistor G2$L and B27K provide 
a 7.5>V negative swing for capacitors S26CC and N22EE. 

Resistor 3S>Xl±2 should be adjusted so that capacitor T18DD discharges 
to -UV, through resistors 32V39 and 3$Ih2 9 in 1.25 ms. At this time the 
form will have moved one full space and the center of the hole in the 
disc will be aligned with the solar cell. When the base of Q6 becomes 
positive in respect to the emitter of Q6, Q6 will turn on. Current then 
flows from -H.2£V through Q6, resistors D20M and A23L to establish a 
negative voltage at the base of Q7. Q7 will turn on and current flows 
from ground through Q7 and resistor B27K to -l£V. This causes a positive 
7.£V swing on the left side of capacitors S26CC and N22EE. The positive 
change on the right plate of capacitor S26CC causes Q8 to turn off. 
Current flows from the -l|V clamp made up of resistor KK27TT and diode 
NN31UU through resistors HH23RR and LL17UU establishing a negative 
voltage at the base of Q9. Q9 is turned on and ground through Q9 
appears at pin l£ which is the leading edge of the BOL Pulse. The 
duration of the Pulse which is about 20 |is is determined by the discharge 
of capacitor S26CC through resistor KK29TT. When the right side of 
capacitor S26CC has become negative Q8 will again come on. 
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Current from ground through Q8, resistor HH23RR and LL17UU establishes 
a positive voltage on the base of Q9 which turns Q9 off. Clamp resistor 
KK21TT and diode NN19UU provides -UV at pin l£. This is the trailing 
edge of the BOL Pulse. 

The positive 7. £V swing at capacitor N22EE causes Q10 to turn off . 
Current from -15V through resistors 35>HHU2 and 3£EEl±2 causes an 8.!?V 
negative swing on the base of Qll. Since Qll is already on no appreciable 
change occurs. Resistor 35>MMl±2 should be adjusted for 8.5 ms. discharge 
of capacitor N22EE through resistors 33NNliO and 35MMU2. This provides 
the delay of the start of the "WS pulse from the center of the hole. When 
the voltage on the base of Q10 becomes negative Q10 will turn on again. 
This will cause an 8.£V positive swing through capacitor S30CC. The 
positive swing turns Qll off. Current from the -1|V clamp resistor C33L 
and diode B39H through resistors 3UPU1 and DUlM provides a negative voltage 
on the base of Q12 to turn Q12 on. Ground through Q12 appears at pin 16 
and is the leading edge of the WS pulse. Capacitor S30CC will discharge 
through resistor B31K in approximately U60 fis. This is the duration of the 
WS Pulse. 

When the base of Qll becomes negative again Qll will turn on. 
Current flow from ground through Qll, resistors 3UPU1 and Dl;lM provides 
a positive voltage for the base of Q12. 
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Q12 turns off and the clamp resistor C35>L and diode A37F provide -UV 
for pin 16. This is the trailing edge of the WS Pulse. 

Capacitors N1W and D10M are noise filters, resistors C1L, Bli|K, 
LL13UU , B27K, KK7TT, JJ1SS, KK27TT, KK21TT, 3£HHl*2, C33L and C35L are 
load resistors for this adjacent transistors as well as part of the 
clamp circuits already mentioned. 

In review, then, the trailing edge of the hole in the disc has 
triggered a £ ms guard period to protect against unwanted pulses due 
to chatter or bounce as the clutch is engaged. The leading edge of 
the hole has triggered a 20 \is BOL pulse whose leading edge coincides 
with the center of the hole. The trailing edge of the hole also 
triggers a U60 p,s WS Pulse whose leading edge occurs 8.£ ms after the 
center of the hole. 
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PAPER DRIVE CLUTCH 

The Paper Drive Clutch detent is moved to its engaged and disengaged 
positions by two solenoid coils. These coils are energized individually 
when the detent is to moved to its alternate position. The coils are picked 
with 120V to ensure positive movement of the detent. The 120V is applied 
for a period of approximately 30 ms . After that time the voltage is reduced 
to a hold voltage of 22V. These voltages are applied electronically by the 
circuits on the PDC card. 

PDC Circuit 

Figure IV-11 shows a block diagram and wave forms for the PDC circuit. 
Ql is an emitter follower which furnishes driving current for Q2 , Q4 and 
Q6. Q2 is an inverter which provides a 100V signal for Q3. Q3 is an 
power transistor used to energize and hold the PDC coil. Q4 is an inverter 
which controls Q5. Q5 is a 100V transistor which provides a shunt path 
around resistor P19AA when it is on. Q6 is the driver for the Pulse 
Standardizer . Q7 is a pulse standardizer which provides a 30 ms signal 
for Q8. Q8 is an emitter follower which provides driving current for 
Q2, Q4 and Q6 for 30 ms . 

There are two of these circuits in the machine. One for the Paper 
Drive Solenoid and one for the Stop Paper Drive Solenoid. These circuits 
are controlled by the PDFF. One circuit being controlled by each output, 
PDFF and NOT PDFF. One of the solenoids will be energized at all times. 
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QUIESCENT STATE (Pin 15 low) pig. IV-12 

With the signal at pin 15 low the signal at the emitter of Ql will 
also be low. Current flow from -4 through Ql, resistors F9P and B13K 
to +15V provides a negative voltage on the base of Q2 . Q2 will be on 
and ground will be on the base of Q3. Current from -15V through resistors 
EE10NN and S3Z to -4V at the emitter of Ql will provide a voltage something 
more negative than -4V at the base of Q6. Q6 will be off. Resistors 
AA12LL and EE14NN provide approximately +8.5V at the left plate of 
capacitor EE17NN. +15V through EE20RR will cause Q7 to be on. -4V 
will appear on the base of Q7 and the right plate of capacitor EE17NN. 
The base of Q8 is low and therefore the emitter will be low. Current 
from -4V through Q8, resistors F38P and B31K to +15V will provide a 
negative voltage for the base of Q4 which will turn on Q4. Current from 
ground through Q4, resistors F27P and B19K provides a positive voltage 
at the base of Q5 which keeps Q5 off. Q3 will also be off and the coil 
will not be energized. 

When pin 15 becomes high the output at the emitter will also be 
high. Current flow from Pin 15 (ground through a transistor on the FF 
card), resistor S1Z, Ql, resistors F9P and B13K to +15V causing a positive 
voltage at the base of Q2 and Q2 will turn off. -100V will appear at the 
base of Q3. 
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Current from -15V through resistors EE10NN, S3Z, Ql , S1Z, and pin 15 to 
ground provides approximately -2V at the base of Q6 . This turns Q6 on 
since its emitter is -4V. The voltage change at the left side of 
capacitor EE17NN is about 12V in the negative direction. The right side 
of the capacitor follows and Q7 is turned off. Ground through diode 
EE27NN and resistor EE32NN will cause the output from Q8 to become high. 
Current flow from ground through diode EE27NN, resistor EE32NN, Q8 re- 
sistors F38P and B31K to +15V provides a positive voltage at the base of 
Q4 to turn Q4 off. Current flow from -15V through resistors D29P, F27P 
and B19K provide a negative voltage at the base of Q5 to turn Q5 on. 
Current from ground, Q5, Q3 , pin 19 and the PDC coil to -120V energizes 
the coil with pick current. The high signal from Q8 holdes Q6 on through 
resistor EE41NN . 

After 30 ms, which is the discharge time of capacitor EE17NN through 
EE20RR, Q7 will be turned on. This will cause the output from Q7 to be 
low and subsequently the output from the emitter follower Q8 to be low. 
This low output through resistors F38P and B31K will turn Q4 on. Current 
flow from ground through Q4 and resistors F27P and B19K to +15V will 
cause a positive voltage at the base of Q5 and turn Q5 off. Current from 
ground through resistor P19AA, Q3 , pin 19 and the PDC coil to -120V 
provides hold current for the coil. Voltage drop across P19AA is 98V 
therefore 22 volts will appear across the coil. 
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The low signal from Q8 through resistor EEUlNN will turn Q6 off. 
With Q6 off the voltage on the left plate of capacitor will return to 
+8.5>V. The positive voltage on the base of Q7 will have little effect 
since Q7 is already on. The diode and resistor across the coil provide 
arc suppression for the coil to limit the spike or overshoot of the coil 
due to current changes in the coil. Diode F2^P prevents the base emitter 
junction of Q3 being damaged by the spikes induced by the coil. Diode 
19N-l£BB prevents excessive noise spikes at the collector of Q5. 
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FRONT PAPER SWITCH 

The Solar Cell and light bulb located in the throat of the carriage is known 
as the Front Paper Switch (FPS). When a ledger card is inserted into the Carriage, 
the Card interrupts the light to the solar cell. When the light illuminates 
the cell f the cell develops a voltage of about .2V. When the light is removed 
the voltage drops to OV. 

Figure IV-13 shows a block diagram and waveforms for the circuit. Ql is an 
inverter which provides driving current for the schmidt trigger, Q2 and Q3. Q>4 
is an emitter follower. Q7 is an emitter follower which provides driving current 
for the NOT FPS signal in the machine. Q5 is an inverter which provides the FPS 
signal. Q6 is an emitter follower which provides driving current for the FPS 
signal in the machine. 

Figure IV-14 is the FPS circuit diagram. 

When there is no form in the machine the light on the solar cell causes 
a voltage to be developed by the cell. This voltage through pin 9 &nd resistor 
FF1PP causes the base of Ql to be negative which turns on Ql. Current flow from 
ground through Ql, resistors 2AA9 and LL5UU to +15V establishes approximately 
+3.5V at the base of Q2. Current from -15V through resistors KK7TT, 12AA19 
and LL13UU to +15V establishes a negative voltage at the ba.se of Q3. Q3 will 
be on and its emitter will be slightly positive (.5V) this will also be on the 
emitter of Q2 and Q2 will be off. With Q3 on its collector and the base of Q*f will 
be slightly positive. Q*f will be on and its emitter will be positive. This will 
turn Q7 on and ground thru Q7 to pin lo will provide a high NOT FPS signal. 
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The high signal from the emitter of QU will cause the base of Q$ to be positive 
in respect to its emitter. Q£ will be on current from -1!?V through resistors JJ37SS 
and 32AA39 to -UV at the collector of Q5 will provide a negative voltage at the 
base of Q6. Q6 will be off and current from -l£V through resistor HH31TT and 
diode LLliOUU to -1±V will provide a low FPS signal at pin 19. 

As a form is inserted or withdrawn from the machine the solar cell will 
be covered and uncovered gradually. This will cause a gradual voltage change 
from the solar cell. The Schmidt Trigger (Q2 and Q3) will provide a sharper 
leading and trailing edge for this signal. 

When a form is inserted the solar cell voltage is removed from the base 
of Ql. Ql will turn off. Current flow from -l£V through resistors KK3TT, 2AA9 
and Ll£UU to +l£V provides a negative voltage for the base of Q2. Since the 
emitter of Q2 is near ground Q2 will come on. When Q2 starts to come on the 
increased current through KK7TT causes a greater voltage drop and causes the 
base of Q3 to become more positive. Q3 conducts less reducing the current 
through resistor LL9UU and JJ11SS. This provides a more positive voltage for 
the emitter of Q2 and Q3. With the base of Q2 going negative and the emitter 
going positive Q2 will be turned on very rapidly. The current through resistor 
KK7TT and Q2 causes resistors 12AA19 and LL13UU to place a positive voltage on 
the base of Q3 turning Q3 off. -l£V through KKl^TT to the base of QU turns QU 
on and the emitter voltage goes to approximately -5.2V. 
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This negative voltage turns Q7 off and current flow from -15V through 
resistor JJ25UU and diode LL28UU provide a -Mf NOT FPS signal at pin 18. -5.2V 
at the base of Q5 turns Q5 off . Current flow from -15V through resistors 
JJJ7SS, 32AA39 and KK33TT to +15V provides a positive voltage for the base of 
Q6. Q6 will be on and ground through Q6 to pin 19 provides a high FPS signal* 
If Q5 should have a high leakage current from base to emitter due to temperature 
changes the base of Q6 could become negative in respect to its emitter. This 
would be caused by increased current through KK33TT. Q6 may not be fully on 
to provide OV at pin 19 • 

A diode LL35UU which is reverse biased under these conditions, prevents 
this leakage current • 

SOLAR CELL CAM AMPLIFIER 

The Solar Cell Cam Amplifier (SCCA) is used to develop a *fV signal (-4 to 0) 
from the camshaft cam package in the tray. The circuit is also used with the 
carriage open indicator and with several conditions in the Auto Reader. The 
solar cell which controls this circuit develops a 220 mv signal when illuminated. 
When the solar cell is not illuminated the cell has no output signal. The 
positive side of the solar cell is connected to ground so that the output will 
be a negative signal. 

Figure IV-15 shows a block diagram, waveforms and a circuit diagram. Ql 
is an inverter amplifier which Controls the Schmidt Trigger, Q2 and Q3. The 
Schmidt Trigger provides a square wave from the solar cell signal. The output 
from the solar cell is a rounded sloping curve due to the gradual covering and 
uncovering of the solar cell. Q*f is an Emitter Follower which provides driving 
current for the signal in the machine. 
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No Light on Cell 

With no light on the cell the base and emitter of Ql are both at ground 
and Ql is off . Current from -15V through E2 t R3 and R*f provide a negative voltage 
at the base of Q2, Q2 will be on and the base will then be driven positive by 
the emitter current. The voltage at the emitter of Q2 and Q3 will be at about 
+2V. Current flow from +2V at the collector of Q2 through R8 and H9 provides 
■*4V for the base of Q3. The base emitter junction of Q3 will be reverse biased 
and Q3 will be off . -15V through RIO will keep off and current through the 
Rll, CR3 diode will provide a low, -*fV, signal at the output. 

Light on Solar Cell 

As the solar cell is illuminated the voltage at the base of Ql becomes 
more negative. When the voltage reaches -170 mv, Ql will turn on sufficiently 
for Current from ground through Ql, R3 and Bk provides a positive voltage at the 
base of Q2. Q2 will be turned off. As Q2 turns off the reduction of current 
flow through R5 will cause the emitter of Q2 and Q3 to become more positive. 
The clamp, R7 and CR1 will cause the collector of Q2 to go to -4V. Current 
flow from the clamp through R8 and R9 to +15V causes the voltage at the base 
of Q3 to become more negative. With the emitter of Q3 becoming more positive 
and the base becoming more negative Q3 will be switches on very rapidly, resulting 
in a square wave at the output. When Q3 is turned on the collector of Q3 is 
approximately 0V due to current flow from -15V through RIO, Q3, R5 to +15V and 
and R6 to ground. 
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With a high signal at the base of Q*f the emitter of Q*f and output will also 
be high. 

When the cell is again covered the circuit will revert to its original 
state and the output will again by -4V. Ql will be turned off when the voltage 
on its base becomes less negative than -170 mv. Q2 will be turned on again by 
the S2, R3 and R*f voltage divider. When Q2 turns on the base of Q3 becomes 
positive due to current flow through R6, Q2, R8 and R9 to +15 V. Q3 is turned 
off. Q*f will be turned off by -15V through K10. With Q4 off, the Ell, CH3 
clamp provides -A-V at the output. 

6 ms RESETTABLE DELAY 

As an encoded form is driven under the X read head, pulses from the stripe 
are gated to the 6 ms reset table delay circuit. Each pulse received, resets 
the circuit so that the HC time starts over again. When no pulses are read 
from the stripe for a period of 6 ms the delay will time out and a l6us pulse 
will' be produced. This pulse indicates to the logic that all data from the X 
stripe has been read and that the next pulse received will be the sync pulse. 

Figure IV-16 shows a block diagram and some wave forms for the circuit. 
Figure IV-17 shows the circuit diagram. 

Ql is an inverter v/hich also converts the signal from a kV signal to a 
15V signal. Q2 is an E.F. used to charge the capacitor for the 6 ms delay. 
-Q3 and Q*f form a schmidt trigger. The 6 ms discharge rate is a very flat 
curve and the schmidt trigger is needed to detect a voltage level on the curve 
and trigger from this voltage. Q5 provides charge current for the 16 us EC 
circuit. Q6 provides driving current for the output pulse in the machine. 
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Quiescient Conditions 

-^•V volts through pin 17, resistors UI4.OBB and A36J to +15V provides 
a negative voltage at the base of Ql. Ql will be on. Ground through Ql will 
cause the base of Q2 to be near ground, 

Q2 is an emitter follower and the cathode of diode V3^fCC will be slightly 
above ground. +15V through resistor LL32UU to the base of Q3 will cause Q3 to 
be on. The emitter of Q3 and Q'f v/ill be + .5V due to current flow through re- 
sistor FF21PP. Since Q3 is on, the collector of Q3 will be at about +.5V. 
Current flow from -15V through resistors KK23TT and EE30NN to +.5V will provide 
+ .3V at the base of Q4. Q*f will be off. Current flow from -15V through B28K, 
V28CC and LL25UU provides approximately -3*75V at the base of Q5. This is 
positive in respect to the emitter and Q5 will be on. Q5 being on v/ill cause 
the left side of the capacitor C25P to be at -4V. +15V through resistor A21J 
to the base of Q6 will cause Q6 to be on and the output at pin 27 v/ill be 

Activated Conditions 

When pin 1? goes high, due to a pulse on the X stripe, the base of Ql 
will become positive and Ql will turn off* The clamp circuit from -100V 
through resistor T37DD and diode B38K will provide -15V for the base of Q2. 
The emitter will also go to -15V. This voltage will forward bias the diode 
V3*+CC and current flow from -15V through Q2, diode V34CC, and resistors AA32JJ 
and LL32UU to +15V will cause capacitor V30CC to charge to approximately -15V. 
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The base of Q3 will also become negative and Q3 will turn off. With Q3 off, 
the voltage divider KK23TT, EE30NN, and LL3UUU will provide a positive voltage 
at the base of Q4. Q4 will turn on and current from -15V through resisters 
B28K, V28CC, Q4 and resistor FF21PP will provide approximately -5V for the 
base of Q5. Q5 will turn off and current flow from ground through diode 
24S31 and resistor A30J to +15V will cause a 4V positive swing at the left 
plate of capacitor C25P. The right side of the capacitor will also try to 
go positive, however, Q6 is already on and clamped to -4V. The out put at 
27 will not change. 

When the pulse from the read amplifier passes, -4V at pin 17 will cause 
Ql to turn on. This will provide ground through Ql to the base of Q2 . The 
emitter of Q2 will also go to ground. This reverse biases diode V34CC. 
The discharge time of capacitor V30CC through resistors AA32 J J and LL32UU 
is very long (6ms). As additional pulses are received at pin 17 Ql will 
turn off and on with each pulse. The base and emitter of Q2 will also go 
to near -15V on each pulse. As the voltage on the cathode of diode V34CC 
becomes negative with respect to the change on capacitor V30CC, the capacitor 
will be recharged to -15V. When no pulses have been received at pin 17 for 
6 ms, capacitor V30CC will have discharged through resistors AA32JJ and LL32UU 
When the base of Q3 becomes positive in respect to the emitter Q3 will turn 
on. With Q3 on the collector of Q3 will again go to .5V. Current from -15V 
through resistors KK23TT and EE30NN to .5V at the collector of Q3 causes 
the base of Q4 to become negative in respect to its emitter. Q4 is turned off. 
Resistors B28K, V28CC and LL2|?UU between -15V and +15V provides -3.75V for the 
base of Q5. Q5 is turned on. -4V through Q5 will provide a 4V negative swing 
for the left side of capacitor C25P. 
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The right side of the capacitor^ also have a 4V negative swing and goes to -8V. 
This is negative in respect to the emitter and Q6 is turned off. With Q6 off 
current from ground through diode D17M and resistor A19J provide a high signal 
at pin 27. The length of this high signal will be the RC time of capacitor 
C25P and resistor A21J. This will be approximately 16 us. When capacitor 
C25P has discharged enough for the base of Q6 to become positive with respect 
to its emitter Q6 will turn over and -4V through Q6 to pin 27 provides a low 
signal. A 16 us pulse from -4 to ground has been produced at pin 27. The 
leading edge of the output pulse starts 6 ms after the last Read Amp pulse 
at pin 17. 
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UNSINCHRONIZED MULTIVIBRATOR (USMV) 

A free running multivibrator with a 16 |is pulse every 370 \is is used in 
addition to the E 2100 clock to control the Striped ledger operations. The 370 lis 
multivibrator uses the same circuit configuration as the E 2100 clock, only the 
RC components have different values. The circuit name comes from the fact that 
this circuit is not synchronized with the E 2100 clock. The 16 [is pulse provides 
enough time to ensure getting a complete clock pulse. The E 2100 clock and USMV 
signals are used to set the USMVFF. The USMVFF signal is used with the following 
clock pulse is used to reset the USMVFF. A 12 [is pulse every 370 (is is produced 
by the USMVFF. This pulse is synchronized with clock and is the signal used in 
the striped ledger logic. 

Figure IV-18 shows a block diagram of the USMVFF signal circuit, some signals 
and a circuit diagram of the USMV. 

Both the E 2100 clock and the USMV are triggered by the clock start relay 
to assure that pulses are generated. A set of POR contacts open the circuit 
between the two clocks after the starting trigger is received. This prevents 
the signals generated by one clock tending to trigger the other through the 
capacitor coupling of the clock start circuits. 
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DELAY MULTIVIBRATOR (DMV) CIRCUITS 

There are several DMV circuits used in the 2190 machines . All of these 
circuits are similar in their operation. Each consists of a driver circuit, 
an RC circuit, a feedback circuit and an output driver circuit. The first 
driver stage charges the capacitor of the RC circuit. The RC circuit pro- 
, vides the time period of the delay. The output driver provides current 
for the signal in the machine and to hold the capacitor driver on. The 
feedback circuit and the input circuit form a resistor or gate to control 
the first stage. 

Some of the DMVS feed into a PS which provudes a pulse after the delay 
period. 

The RC time of a circuit depends on three factors. These are (1) 
the size of the capacitor in farads, (2) the size of the Resistor in ohmsj 
which the capacitor must discharge through and, (3) the charge in volts 
on the capacitor. In each circuit the RC time has been disigned to fall 
within certain specifications. If these specifications cannot be met by 
specifying tolerances for components an adjusting part is designed into 
the circuit. 

MB2 Delay Multivibrator 

Figure IV-19 shows the block diagram, wave forms and circuit diagram 
of the 100 ms DMV used in the MB 2 solenoid circuit. This circuit will 
be discussed as a typical DMV. 



(Draft E 2150) 



For Form 3738 



Sec. IV 



BURROUGHS - SERIES E 21^0 INSTRUCTION BOOK 



53 



Quiescent Conditions 

Pin 15 is normally low (-4V). Current from -15V through resistors 
JJ24SS and 3Y10 to -4V causes the base of Ql to be approximately -5V. This 
is negative with respect to the emitter and Ql will be off. Current flow 
from ground through resistors HH19RR and KK17TT to +15V provides +5V for 
the left side of capacitor 15BB24. Ground through resistor EE12RR causes 
Q2 to be on and the collector of Q2 will be -15V. Clamp diode NN5UU clamps 
the base of Q3 at -4V. Since Q3 is an emitter follower the emitter and pin 
12 will be at -4V or a low output. -4V is fed back to the base of Ql through 
resistor 3AA10. 

Once the DMV is triggered a pre -determined pulse is developed at 
pin 12. The pulse or signal at pin 12 is independent of the signal input. 
The only requirement of the input signal is to be of sufficient duration 
to trigger the DMV. The usual input to a DMV will be a 12 or 16 us pulse, 
however a pulse as short as 1 us will trigger the circuit. In some cases 
the input signal is longer than the output signal. 

Activated Condition 

When pin 15 becomes high, current flow from -15V through resistors 
JJ2I4SS and 3Y10 will provide approximately -2V at the base of Ql. Ql will 
turn on and the base will go to -4V. The collector of Ql and the left side 
of capacitor 15BB24 will go to -4V. This is a negative swing of 9V. The 
right side of the capacitor will be driven down 9V or to -24V. Q2 will 
be turned off. Current from ground through diode KK9RR and resistor KK7TT 
will provide a slightly positive voltage at the base of Q3. 
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The collector of Q3 and pin 12 will be high. The high output at pin 12 is 

applied to the base of Ql through resistor 3AA10. This will hold Ql on 

regardless of the input signal at pin 15. Pin 12 will remain high until 

capacitor 15BB24 discharges through resistor EE12RR. When the right side 

of capacitor 15BB24 and the base of Q2 becomes positive in respect to the 

-15V on the emitter, Q2 will again turn on. Current from -15V through 

Q2 resistor 6CC13 and diode NN5UU will cause the base and emitter to Q3 

to go to -4V. The output at pin 12 will be low. The base of Ql will become 

negative in respect to the emitter when both pin 15 and pin 12 become low. 

Assuming that this circuit was triggered by a 12 us pulse pin 15 will be 

low and when pin 12 goes low Ql will turn off. With Ql off the voltage 

divider resistors HH19RR and KK17TT provide +5V for the left side of 

capacitor 15BB24. The right side will also try to go positive which 

already 

will turn Q2 on. Q2 is^on and no significient change occurs. 

A 100 ms positive pulse has been produced at pin 12. The leading 
edge of the output pulse coincides with the leading edge of the input 
pulse . 
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Paper Drive Clutch Delay Multivibrator 

The DMV used with the Paper Drive Clutch is a 100 ms DMV and a Pulse 
Standardizer (PS) which produces a 16 us pulse after a 100 ms delay. The 
trailing edge or negative swing of the 100 ms signal is used to trigger a 
PS. The PS provides the 16 us pulse at the output. 

Figure IV-20 shows the block diagram, wave forms and circuit diagram. 
The DMV is identical to the MB2 DMV. 

16 us Output Pulse 

+15V through B28K causes Q4 to be on. -4V through Q4 provides a low 
output at pin 17. Both sides of capacitor 12X22 are at -4V. When the emitter 
of Q3 becomes high, as the DMV is triggered, the right side of capacitor 
12X22 will be driven positive . This will tend to turn on Q4. Since Q4 
is already on no change occurs. On the trailing edge of the 100 ms DMV 
the emitter of Q3 will have a 4V negative swing. The right side of capacitor 
12X22 will be driven to -8V. This will turn off Q4 and pin 17 will be made 
high due to current flow from ground through diode D26K and resistor B24K. 
When capacitor 12X22 discharges through resistor B28K sufficiently for 
the base of Q4 to becomes positive in respect to the emitter Q4 will turn 
on and pin 17 will again be low. 
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70 us DMV 

The Writing of data pulses on the stripes is delayed 70 us from the 
initiating USMVFF pulse. The 70 us DMV is very similar to the 100 ms 
DMV discussed in the previous subject. Only the capacitor and resistor 
sizes of the RC circuit and the applied voltage have been changed to 
provide the shorter delay. Figure IV-21 shows the block diagram, wave 
forms and circuit diagBm. 

490 us DMV 

During the Read Ledger operation, each Complement pulse read from 
the stripes set the 490 us DMV. If another pulse is read from the stripe 
within the 490 us period it is recognized as a data pulse by the machine. 
The 490 us DMV must time out before the next complement pulse is read. 
The 490 us DMV is very similar to the 100 ms DMV which was discussed in 
detail. The RC components have been changed and an adjustable resistor is 
part of the RC circuit. This allows for precise adjustment of the output. 
Figure IV-22 shows the block diagram, wave forms and circuit diagram of 
the DMV. 
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1200 \is DMV 

When the Line Find Information is written on the stripe by the line 
find head a disturbance is induced in the x head. To prevent this 
disturbance reaching the 6 ms resettable delay a 1200 (jls DM7 is used to 
inhibit the Read Amp X Pulses into the machine. The output of this DMV 
is normally high to make the gate permissive and is low for 1200 [as . The 
DMV is triggered by the NOT FFU signal which is high and goes negative. The 
operation of this DMV is the same as the DMV's discussed previously. The 
type of transistors used (PNP) allows for the change in input and output 
signal levels, Figure IV-23 shows the block diagram wave forms and circuit 
diagram. 



(Draft E 21^0) 



For Form 3738 



62 



BURROUGHS - SERIES E 2l£0 INSTRUCTION BOOK 



Sec. IV 



■WV 





r 




+ /S y 

<$2C 




F13P 
300PF 
200V VOC 



-15V -i».25V 



Fig. 17-23 



(Draft E 2l£0) 



For Form 3738 



Sec, V BURROUGHS - SERIES E215Q INSTRUCTION BOOK Page 1 

In the study of the Logic of the E2150 machines two types of flow charts will 
be used. There are paper handling flow charts and data flow charts. The paper 
handling flow charts describe the order of events in the machine which cause the 
ledger card to be fed into or out of the machine, the finding of the printing line 
etc. These flow charts appear only in the Instruction Book and are not found in 
the machine prints • 

The data flow charts describe the method of reading and writing of data on 
the stripes and storage of data in Memory. These charts appear in the Instruction 
Book and also appear as part of the machine prints „ The machine prints will always 
reflect the exact data flow for a specific machine* 

Each data flow operation is performed while the paper is moving except the 
verify operation of items to be posted. This verify will be performed while the 
program camshaft is at 216°, Several signal timing charts are also used. These 
are presented as an aid to understanding the timing of events of certain operations. 

BLANK CARD FORM TRAVEL 

When new accounts are to be opened or as old forms are filled, forms must 
be handled which have no data encoded in the stripes. This operation is known 
as a Blank Card (BC) operation. The magnetic particles in the stripes of a new 
form either are not magnetized or are located in random directions 0 Since the form 
has no line find information, a counter is activated which will count the lines on 
the form and stop the form at 8 spaces above the first printing line., The direction 
of form travel will be reversed and the counter will stop the form at the first 
printing line. As the form is driven into the machine, the read-write heads are 
energized to orient or condition the stripes to receive data. The orientation is 
necessary since the line find data and sync pulses are single reversals of flux* 
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The sync pulse is written in the data (center stripe between line minus six 
and line minus seven as the form moves from line minus eight to the first printing 
line. The sync pulse is used as a signal to stop the form at line minus eight as 
the form is driven into the machine on each subsequent read and write operation* 

Figure V-2 is a single line drawing v/hich represents paper movement during 
the Blank Card operation. When the card is inserted into the carriage, the program 
camshaft is at 0° . The form breaks the beam of light which starts the carriage 
motor and engages the program cam clutch. As the program cam rotates the form is 
pushed out of the carriage as the form is squared and aligned and the pressure rolls 
and read heads are lowered to the form. At 95° of the program camshaft cycle CC2 
becomes high. The CC2 signal (l) drops the program camshaft clutch so that the 
program camshaft will detent at lMf ° . (2) causes a Reset pulse (Rl) to prepare 
the electronic section for an operation. (3) triggers the paper drive circuits. 
A 100 ms DMV delays the paper feed signal until approximately 135°. (100 ms 
delay and camshaft rotating at 2 1/k ms/degree). 

The pick time of the paper drive solenoid must be added to the 135° • This 
will delay paper movement until the program camshaft is at lMf°. 

BLANK CARD FORM HANDLING LOGIC 

The Blank Card operation is performed in a position programmed with lanes 
56 (SL) and 52 (BC). Figure V-5 is a chart of events which control form handling 
during a BC operation. The initial conditions are as follows. 

NOT TAB The NOT TAB signal is taken from the dropped condition of the TAB relay. 

The NOT TAB signal indicates that the carriage is in a stop position. 
NOT TABFF A FF is used for the TAB and NOT TAB signals in the machine. The FF is 

set by the IN TAB SW and reset by the TAB relay. This provides noise 

immunity for the signal due to bouncing of the IN TAB SW during 

tabulation and stopping of the carriage. 
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NOT PDFF CC1 and CC3 provide a signal to reset the PDFF in the 0°, or home 

position. 

STOP PD SOL The Stop PD Solenoid is energized by the NOT PDFF signal through a 

Paper Drive Clutch (PDC) circuit. 
LBC The Lane Blank card signal is made when lanes 52 and 56 are programmed. 

SL The Striped Ledger signal is made high by the LBC signal. This 

indicates that a Striped Ledger operation is to be performed. 
LU SL The SL and NOT Printer Operate (POFF) causes the LOCK Relay to be 

picked. This forces the operator to insert a form in a BC position. 
FPS The Front Paper Switch signal is made high when a form is inserted 

into the machine and breaks the beam of light. 
SET BCFF The Blank Card FF is set by LBC.CC3.NOT ERFF.FPS 

SET CRG MTRFF The carriage motor FF is set to allow the carriage motor to be 

started. 

SET PROG CAM FF The PROG CAMFF is set by the NOT AR ON.SL.CC3.NOT ERFF.FPS. CC1.. 

NOT LOCK signals. The NOT AR ON signal is high when the Auto Reader 
is not being used. 

ORG LOCK SOL The Carriage Lock Solenoid will be energized by the FPS and NOT ECNC 

signal through a solenoid driver. This solenoid blocks the depression 
of the carriage open and close key to prevent the operator opening 
or closing the carriage and removing the form. This ensure the new 
information will be written into the stripes as the form is driven 
out of the carriage on the write operation. 

PICK CRG MTR RELAY The Carriage Motor Relay K1109 is picked by the CRG MTR FF 

signal through a SD. The CRG MTR RELAY complete the circuit to start 
the carriage motor. 
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PROG CAM SOL The program cam solenoid is energized by the PROG CAM FF and a SD. 

CC2 The Program Camshaft cycles to 95° and CC2 is made high. The basic 

purposes of CC2 is to provide on Rl reset pulse and reset the 
PROG CAM FF. The Rl Pulse resets a number of FF each time it is 
triggered. There is no time when all of these FF ! s are significient 
at once. At this time, the FF9X is significient. 

RESET 9YFF The 9IFF is reset by the Rl pulse from the reset standardizer . 

This allows the right stripe to be oriented. 

RESET 9XFF The 9XFF is reset by CC2.CK just prior to the start of form movement. 

This insures that the middle stripe is properly oriented. 

SET REVFF The Reverse FF is set by CC3 # CC2*N0T EJECT* CLK. 

RESET COUNTERFF's A Reset Standardizer is triggered by CC2 which causes the Counter 

FF's to be reset. This is in preparation for counting the lines as 

the form is driven into the carriage. 
100ms DMV CC2*CC3 triggers the 100ms DMV. This delay provides time for 

positioning the shuttle clutch. 
RESET PROG CAMFF CC2*N0T*EJFF'CLK Resets the Program Cam FF and drops the Program 

Cam solenoid. The camshaft will detent at lMf°. 
DROP PROG CAM SOL Resetting PROG CAMFF drops PROG CAM SOL. 

ENERGIZE REV SOL The Reverse solenoid is energized to shift the shuttle gear to 

drive the form into the carriage. 
LF WRITE AMP The Line Find write amplifier is turned on by BCFF' REVFF- NOT WLFF • 

NOT ALIGN and orients the line find stripe. 
SET PERMIT WRITE FF The Permit Write FF is set by BCFF*REVFF*CC3 and CLK. PWFF 

enables orienting the data stripes. 
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WRITE X AMP The X write amplifier is energized to orient the stripe by NOT FF9X* 
PWFF. 

WRITE Y AMP The Y write amplifier is energized to orient the stripe by NOT FF9Y* 
PWFF. 

SET PDFF Sig. When the 100ms DMV times out a SET PDFF signal is provided. 
SET PDFF The Set PDFF signal and clock sets the PDFF. The cam shaft at this 

time is at lhk° . 

SET CLFF The Count Ledger FF is set in preparation for counting the lines as 

the form is driven into the carriage. It is set by SET PDFF* REVFF* 
BCFF#NOT LWLFF«CLK. 

ENERGIZE PD SOL The paper drive solenoid is energized by the PDFF»CRG OPEN* NOT TAB 
signals through a paper drive clutch circuit. The CRG OPEN Signal is 
high when the carriage is open and prevents the paper drive pressure 
rolls being engaged if the carriage is closed. The paper drive clutch 
circuit operates at 120V and reduces the voltage to hold voltage 
(approx. 25V) after a predetermined time. (30ms) 

COUNTER and COUNT PULSES (Figure V-3) the counter FF's count the lines on the form 
and signal the logic section when the form has reached certain points 
during various SL operations. In the BC operation, the counter must 
first signal the logic when sufficient length of the stripes has been 
oriented. The signal which causes the counter to advance is obtained 
from a solar cell activated from the 1/10 wheel disc. This signal 
must be timed and synchronized with the USMV pulses before it is used 
by the counter. The circuits and signals are shown below. 

370 USEC DMV The 370 usee DMV provides a series of 16.5 usee pulses which are 370 
usee from leading edge to leading edge. 
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USMVFF The USMVFF Synchronizes the USMV pulses with clock and provides a 12 usee 
pulse » 

BOL The BOL pulse is an l8 us pulse generated by the solar cell and 1/10 wheel 

disc, 

BOLP BOLP is a 12 usee pulse which is BOL synchronized with clock by the BOLPFF. 

FF FF is set by BOLP* NOT WLFF FF. It will be on at least 370 and not more 

than 7^0 useco The FF signal allows the BOLP and USMVFF to be synch- 
ronized by the SYNCFF FF is reset by SYNC MV. 

SYNC FF The SYNC FF provides a 370 usee pulse to be gated with USMVFF to provide 
the SYNC MV Pulse . SYNC FF is reset by SYNC MV. 

SYNC MV The SYNC MV Pulse is a 12 usee pulse which occurs every 11 J ms. 
SYNC MV is used to count the counter FF's. 

LC2 (Figure V-*f) the ledger count 2 signal is made high by the CCk and counter 

output k3 being high. (**3 for 11" form or 6l for IV 1 form) This will 
occur at line minus 6, or 6 spaces above the first printing line. 

Rl RESET The LC2 signal gates a Rl Pulse. The purpose of Rl at this time is to 
reset the CLFF. 

SET SSFF The Stop Storage FF is set by the LC2 signal CLK and indicates that the 

paper drive is to be stopped. 
RESET PDFF Signal SSFF BOLP causes the RESET PDFF signal to be high. This is controlled 

by BOLP and insures that the clapper will be dropped in the proper 

relation to the lugs on the clutch so that a positive line will be 

selected. 

RESET SSFF RESET PDFF sig. CLK resets SSFF, 

RESET PDFF The PDFF is reset by the RESET PDFF signal* NOT EJFF • CLK. 
RESET COUNTERS The counter FF are reset by their Reset Standardizer . The RS is 
triggered by RESET PDFF signal REVFF. 
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ENERGIZE STOP PD SOL The NOT PDFF signal triggers the PDC circuit to energize the 
stop paper drive solenoid. The Stop paper drive solenoid moves the clapper 
into the path of a tooth on the 1/10" wheel. The PDC circuit operates at 
120V and after a predetermined time (30ms) reduces the voltage to a hold 
voltage (25V) . 

RESET REVFF The REVFF is reset by WS*N0T PDFF#CLK. 

ENERGIZES RET SOL The RET SOL is energized by NOT REVFF* CC1#CC^ through a SD. 

The RET SOL moves the shuttle clutch so that the form will be driven out 

when the PD clutch is again energized, 
IQOms DMV The 100ms DMV is triggered by RET » NOT PDFFtNOT L-2FF*N0T ERFF. The 

100ms delay allows time for the shuttle gear to be positioned by the RET SOL, 

Form travel will stop with the form at L-8 and the machine waits for the 

100ms DMV to time out, 
SET PDFF Signal The 100 ms DMV provides the set PDFF signal, 
SET PDFF The PDFF is set by PDFF signal and clock, 

SET CLFF The count ledger FF is set by SET PDFF* RET* NOT L-2FF*CK # CLFF must be set 
so that a count can be made as the form moves from line minus 8 to the first 
printing line. 

ENERGIZE PD SOL The paper drive solenoid is energized by PDFF*CRG 0PEN*N0T TABFF 
through the PDC circuit. This will cause the form to be driven out. The 
counter FF are counted by the SYNC MV pulses. The generation of these pulses 
were discussed earlier. The counter counts lines as the form moves out from 
line minus 8. 

SET FF9X FF9X which controls the direction of current flow through the head on the 
center stripe is set by USMVFF* PDFF«N0T REVFF* NOT L-2FP*N0T FF9X*j>WS'»CK . The 
WS pulse is triggered by the BOL (V2010) circuit and is *f00 to 700 usee long. 
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SET FF9X (continued) This ensures covering at least one USMVFF pulse. The WS pulse 
is initiated by the leading edge of the hole and will not be triggered by the 
hole at L-8, The WS pulse is delayed approximately 9 ms after the pulse is 
triggered. This causes the sync pulse to be written on the stripe between 
line minus 6 and line minus 7. 

WRITE SYNC CC^FF9X«USMVFF*CK resets the PWFF at the USMVFF pulse following the 

setting of FF9X. Thus the sync pulse written during a Blank Card operation 
consist of two reversals of flux written 370 usee apart. The PWFF is turned 
off at this time to prevent a flux reversal occuring when the form is stopped 
at the first printing line. 

L-2FF When the form has been driven out six spaces, the counter will equal 6. 
RET*6«CLK sets L-2FF* 

RESET CLFF The count ledger FF is reset by 6^L-2FF«CK # There is no more need to 
count pulses on the Blank Card operation . 

SET SSFF The Stop Storage FF is set so that paper drive can be stopped . SSFF is 
set by BCFF#CC^*L-2FF#CLKo 

LF SIG, The Line Find signal is made high by BCFF«>CC*f<*L-2FF. 

SET PRINTER OPERATE FF The POFF is set as an indication that the form handling is 
completed and the control console can be operated. LF*N0T REVFF triggers 
a PS whose output and NOT ERFFfcCLK will set P0FF o 

RESET PDFF SIG, The SSFF and the following BOLP are gated together to produce the 
RESET PDFF SIG. 

RESET SSFF RESET PDFF Sig CLK resets SSFF* 

RESET PDFF The PDFF is reset by the RESET PDFF sig* NOT EJFFd>CLK. 

ENERGIZE STOP PD SOL The NOT PDFF triggers the PDC circuit to ENERGIZE the STOP PD 
SOL. This solenoid lowers the clapper into the path of the tooth on the 
clutch wheel. 
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ENERGIZE MB#2 SOL If an automatic cycle is to be made, the AUTO CYCLE signal from the 
keyboard key is high. The AUTO CYCLEcPOFFoBCFF signals are gated with a 
100ms pulse from a DMV (which is triggered by POFF) to activate Motor Bar 
2 solenoid trips the drive in the same manner as the depression of Motor 
Bar 2. 

RESET POFF The POFF is reset by TC10 and a clock pulse at 220° of the console cycle . 
SET PROG CAM FF When TC10 is made at 220° , the CCl#CC*f*TC10*CLK signal will set the 
program Cam FF. 

PROGRAM CAM SOL The program cam solenoid is energized by the Program Cam FF through 
a SDa The program camshaft must be rotated to 216° for posting from 
media or for other arithmetic operations . 

RESET PROG. CAMFF The program Cam FF is reset by CC2*>N0T EJFFtCLK, CC2 is made 
briefly at l80° of the camshaft. When the PROG CAMFF is reset, the 
PROG CAM SOL will be dropped to allow the camshaft to detent at 216° . 

RESET CRG MTRFF The Carriage Motor FF is reset by CC*f«CC2#N0T*EJFF#CLK. This 
allows the carriage Motor relay to drop* The drop time of the relay 
and the coasting of the motor after the circuit opens turns the cam- 
shaft to 216°. 

Rl RESET CC2 gates an Rl pulse which has no significance at this time. At this 

point the Blank Card operation is complete. The stripes have been oriented 
to receive data and line find information as the form is driven into the 
machine. The sync pulse has been written and the printing line has been 
found. The machine is now ready for posting or other arithmetic operations 
which are E2100 functions. The next form handling operation to be dis- 
cussed will be the write ledger operation. 
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Rl RESET (continued) If the Initial Installation (II) operation is programmed (lanes 
56 f 52 and 51) the operation will be performed while the form is being fed 
into the machine. The operation will begin when the LC2 signal becomes high 
at a count of *f3. 

INITIAL INSTALLATION 

In the initial installation, the balances must be manually entered on the key- 
board and transferred to the stripe . This operation consists of a Blank Card operation, 
as described in the previous subject f and a logic operation which is initiated by 
pining lane 56 (Striped Ledger) 52 (Blank Card) and 51 (Initial Installation). 

INITIAL INSTALLATION OPERATION 

The logic operation begins when LC2 signal becomes high. LC2 is made up of 
CC*f and a counter output of kj>* This occurs when the form is driven into line minus 
six. The purpose of the logic operation is to clear the active memory location prior 
to entering data from the keyboard. 

Sequences A, B, C and 10 are used on this operation. During the logic oper- 
ation , all 10 memory locations 20 through 29 are cleared Single Stripe (SS) and 20 
memory locations 20 through 29 and 30 through 39 are cleared if the machine is Dual 
Stripe (DS). 

In a SS machine , the DD is stepped in each SC as the data is read from succeed- 
ing digits. In a DS machine, the DD is stepped every other time SC is on because of 
the NOT FFZ signal. This allows the data to be read from any given DD in the 20 ! s and 
30 9 So MART1FF will be counted (Set or Reset) in SC to enable the DD of both memory 
locations to be read before the DD is stepped. 
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INITIAL CONDITIONS 

BCFF BCFF will be set from the BC operation. 

I IFF Initial Installation FF is set by L51, SET BCFF signal and CLK. 

DDO The Rl reset pulse reset all the DDFFs. This selects DDO. 

FF6 FF6 is set by clock and a pulse standardizer pulse produced by the change 

in LC2 when a count of kj> is reached. The PS allows the FF6 to be set 
only once due to the high LC2 signal. FF6 is reset by its own signal 
after one clock duration and provides a 12 usee pulse to initiate the 
logic sequence. 

RESET FFZ (PS) FFZ is used only on DS machines and is reset by FF6. On SS machines, 
FFZ is not installed. 

SA Sequence A in the E2150 machines (striped ledger) serves the same pur- 

pose as SO on the E2100 machine, that is, to set or reset control FF's 
for the operation. 

RESET DDREV Memory digits are to be read in the DDO to DDMSD order and DDREV must 
be reset. 

2 -» MART The MART2FF is set to select the tens part of memory address 20. 
0 — »MARU The MARUFF f s are all reset. This selects the units part of memory 
address 20. 

SET CAD The ft C" Memory Address is set so that C memory locations can be read 
in SB. 

RESET MART h MART *f is reset to ensure that the operation does not start in memory 
address 60. 

RESET COMPFF All data is handled in true form during this operation and the COMPFF 
must be reset. 

0 —»WR The WR is set to zero so that there will be no interference in the adder 

as the memory address units are counted in S10. 
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SB DDO through DDMSD 

READ The selected digit of the active memory location is read into the MR, 

The memory location remains clear since the data is never written back 
into memory • 

COMPLEMENT FFZ (DS) FFZ is complemented if the machine is dual stripe* 
SD - DDO through DDMSD 

SET SEQ B The logic returns to Seq B until the DD is stepped to DDMSD. 

STEPDD Since NOT FFZ is floating on SS, the DD will be stepped each time SC 

is on. On a DS, the DD will be stepped every other time SC is on, 
COUNT MART The MART is counted only on DS operations* 

SEQ 10 When the DD has stepped to DDMSD, the logic goes to SEQ 10 rather than 

SEQ B. SEQ 10 provides a means of counting or stepping the memory 

address from 20 through 29 * 
SET CIFF The CIFF is set by DDMSD to provide a 1 input to the adder to count the 

memory location in SEQ 10. 
S10 - DDO 0-»MR The negative swing of the NOT S10 FF signal, as the S10 FF is 

set, triggers a reset or zero of the MR. This is an exception to the 

rule of action taking place at the end of a sequence and the MR is set 

to zero during the sequence. 
RESET CiFF The carry in FF is reset by the first clock pulse after S10FF is set. 

CiFF is used to advance the MARU and to select the next sequence. 
SET SEQ10 CiFF will be reset by the trailing edge of the first clock pulse during 

S10, therefore, S10FF will remain set for two clock durations. 
GT MARU ADDER The output of the MARUFF 1 s is gated to the adder through the T/C 

circuit. 
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RESET CiFF 
SEQ 10 

GT MARU ADDER 
GT ADDER MARU 
SEQ B 



GT ADDER MARU The adder output (The sum of the MARU and CiFF) is gated to the 
MARU by CiFF. 

S10 - DDO (2nd clock duration) The fact that S10FF remains on two clock durations, 
is not significient for this operation but is necessary to make the 
operation compatable with future products. 
Not significient at this time. 
The CiFF was reset by the first clock pulse. 
SEQ 10 FF is not set again since CiFF is reset. 
Not significient at this time. 

CiFF is reset and the adder is not gated to the MARUFF's. 
NOT CiFF returns the logic to sequence B. Memory location 20 has 
been cleared and memory location 21 selected (SS). Memory 20 and 
30 has been cleared on DS. This process is repeated for each 
memory location until 29 is reached. When the logic has reached 
S10 of memory location 29 * the following gate ends the logic 
operation. 

The Initial Installation FF is reset by CiFF MARU-9 at the first 
elk during S10„ At the second clock pulse of S10, CiFF and IIFF 
are both reset and no sequence FF is set which ends the operation. 
The Ending operation is the same for DS machines. Memory locations 
20 through 29 and 30 through 39 will be cleared at the end of the 
operation. 



RESET IIFF 
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WRITE PAPER HANDLING 

After posting and arithmetic has been completed by the operator, the results 
of the computations must be encoded on the stripes „ The form travel during this 
operation is from the printing line where posting is completed into the machine 
to line minus eight and out until the form is completely out of the machine, see 
Figure V-7A0 The line find information is encoded as the form is driven into line 
minus eight. Data is written in the stripes as the form is driven out of the 
machine. Data writing starts when the form has been driven out to the L-2 position. 
Writing continues until all programmed words have been written., If ten words are to 
be written, writing will continue for approximately 5*8" on the striper. If fewer 
words are to be written, the write on the stripes will be corresponding shorter,, 
The letters A through E at the top of portions of the signal chart refer to areas 
as indicated on the line drawing of paper travel. For example, the signals under 
W A" refers to the writing of the line find pulse and occur at the start of form 
travel <> 

The Write Ledger Carriage position must be programmed with a Write Ledger 
pin* The units of memory address lanes must also be programmed with the highest 
memory location to be written on the stripes i. e. If four words are to be written, 
the units lanes must be programmed with a3* This will cause 23, 22, 21 and 20 to 
be written. A carriage open pin must also be programmed* 

The paper handling operation will not start until the carriage has tabulated 
into the position following the write ledger position 0 The units of memory address 
and the Lane Write Ledger (LWL) flip flops must be set in the write ledger position 
before tabulation begins. 
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WRITE PAPER HANDLING 
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SET MARUFFs See figure V-9. The MARU FFs will be set by delta MR at the start 

of the electronic cycle in the write ledger position. 

SET LWLFF The stop position where the write ledger is initiated must be pinned 

with a lane write ledger pin (LWL). The LWL*CC5«CLK signal sets 
the LWLFF. 

SET CRG MTRFF The LWL»CC5«CLK signal sets the CRG MTR FF. 

ENERGIZE CRG MTR RELAY The CRG MTRFF activates a SD to energize the CRG MTR RELAY 

which complete the circuit to the CRG MTR. The CRG MTR supplies 

power to drive the paper handler mechanism. 
SET PROG CAM FF The Prog Cam FF is set by LWLFF* TCIO^NOT ERFF#CC1«CLK signals. 

The FF is set at 220° of the console cycle in the write ledger 

position. 

ENERGIZES PROG CAM SOL The Prog Cam SOL is energized by the Prog Cam FF signal and 
a SD. The program shaft will turn to 288°. This will lower the 
read/write heads to the stripes and allow the pressure rolls to 
grip the form. CC2 will become high for a short time at 250° of 
the Program camshaft cycle. 

Rl RESET CC2 provides a Rl reset at 250° of the camshaft cycle. 

RESET COUNTER CC2 and CLK resets the counter flip flops. 

RESET FF9X FF9X is reset by CC2»CLK#N0T FF9X if it is set, in preparation for 

writing the sync pulse. 
RESET FF3X FF3X is used to end the write operation and must be reset at the 

start of the operation. 
RESET SRXFFs and SRYFFs These flip flops are reset by CC2 as a safety precaution. 
RESET PROG CAM FF CC2#N0T EJFF^CLK will reset the prog, cam FF at 250° of the 

camshaft. 
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DROP PROG GAM SOL The resetting of the PROG CAM FF allows the Prog Cam Sol to drop 

and detent the camshaft to detent at 288°. 
100 MS DMV CC2oCC5 triggers the 100 ms DMV. The 100 ms DMV provides time to 

position the shuttle gear* 
SET REVFF CC2#CC5*N0T EJFFtCLK will set the REVFF at 250° . 

ENERGIZE REV SOL The REV SOL is energized by REVFF and a SD. The REV SOL positions 

the shuttle clutch so that the form will be driven into the machine, 

SET PDFF Signal When the 100 ms DMV times out the SET PDFF Signal is made high. 

The PDFF is set by the SET PDFF signal and CLK. 

ENERGIZE PDSOL NOT TAB* CRG OPEN* PDFF activates the PDC circuit which energizes 

the paper drive sol and then drops the voltage to hold voltage. 
The NOT TAB signal prevents the write ledger paper handling 
operation starting until the carriage has reached the next stop 
position. CRG OPEN ensures the operation will not start with 
the CRG closed. 

BOLP/WS The BOL FF is set by PD»V2010 to generate a BOLP for each line 

(hole is the disc). A WS pulse is also produced by the BOL 
Circuit. The WS pulse occurs 9ms after the BOLP. 

SET LFAFF The Line Find A FF is set by WS REVFF CC6 when form feed is 

started. BOLP/WS pulses are produced by the first hole after 
paper drive has started. 

SET FF*f The LWLFF#LFAFF#WS signal sets FFk 9 ms after the second line. 

LFAFF and WS are used to delay the writing of the line find 
pulse two and nine elevenths lines above the last printing line. 
This allows the form to reach proper speed and the clutch vibration 
to settle before the line find pulse is written. 
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LF WRITE AMP FFk REVFF turn on the write amplifier a 

1200 usee DMV The trailing edge of the NOT FF*f signal triggers the 1200 usee DMV. 

When the LF write amplifier is turned on, the current in the LF head is re- 
versed. This reversal of current causes changes in the magnetism in the air around 
the head. These magnetic changes are large enough to be picked up by the X read 
head and cause setting of the 6 ms resettable DMV. If the LF pulse is written 
6ms or more before the X head starts reading data pulses, this is indicates in the 
signals of Figure V-7, the first data pulse is recognized as the sync pulse and form 
reversal takes place. The purpose of the 1200 usee DMV is to prevent the disturbance 
in the X head, due to switching the LF head current, setting the 6ms DMV. Data in 
the X stripe must be read as an indication of the position of the form so that the 
sync pulse can stop from feed and reverse the form travel. Once reading has started, 
a lapse of 6ms between pulse indicates the end of data and the next pulse read will 
be the sync pulse. The 6ms DMV is a resettable DMV and is reset by each data pulse 
read. At the end of data, the 6ms DMV will time out and set FF16. 

SET FF 16 FF^REVFF#NOT FFl6*AMPX reset 6ms DMV at each AMPX pulse. 6ms 

after the last pulse the 6ras DMV output will become high. This 
signal and a clock pulse sets FF16. FF16 is an indication that 
the next pulse will be the sync pulse. 

SET SS FF READ AMPX#FFl6#CLK Sets the SSFF. SSFF gates the BOLP to stop 

for travel. SSFF is reset by RESET PDFF sig. 

RESET PDFF Sig. SSFF BOLP cause the reset PDFF signal to be high. 

RESET SL (Rl) RESET PDFF0REVFF triggers a PS to cause an Rl reset pulse. This 
signal resets the FF's used to stop the paper drive. 

RESET COUNTERS The counter FF's are reset by Reset PDFF signal and REVFF. A 

count of lines to find L~2 must be made as the form is fed out. 
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RESET PDFF 



The PDFF is reset by the RESET PDFF sign,, NOT EJFF#CLK. 



ENERGIZE STOP PAPER DRIVE SOL NOT PDFF activates the PDC circuit to energize the 

STOP PD SOL and then drop the voltage to a hold voltage level. 
RESET REVFF The REVFF is rest by the NOT PDFF#WS#CLK. 

TRIGGER 100ms DMV RET^NOT PDFF«NOT L-2FF#N0T ERFF triggers the 100ms DMV„ After 

100ms, the PDFF is set to drive the form out of the machine * 
ENERGIZE RET SOL NOT REVFF activates a SD to energize the RET SOL. 
SET PDFF Sig. When the 100ms DMV times out, the Set PDFF signal is made high. 
SET PDFF The PDFF is set by SET PDFF sig. CLK„ 

ENERGIZE PD SOL PDFF and a SD energize the PD Sol. 

SET CLFF The CLFF is set by RETf NOT L-2FF* SET PDFF#CLK. The CLFF allows 

the counter FF*s to count lines so that a starting point for 
writing dates can be found. 

BOLP and WS pulses are developed by PD and Solar Cell circuits. 
The permit write FF is set by NOT REVFF* LWLFF# BOLP* CLK at line 
minus seven. The PWFF allows writing on the stripe. 
The FF is set by the BOLP signal when the NOT WLFF signal is high. 
The SYNC FF is set by USMVFFaNOT SYNC FF*FF. The SYNC FF allows 
the first USMVFF pulse after a BOLP to be gated out. The pulse 
which is gated out resets the FF and SYNC FF's so that only one 
USMVFF pulse will be gated out. This is the SYNC MV pulse. 
The Sync MV pulse resets the FF and SYNC FF's and with CLFF ad- 
vances the counters. 

ADVANCE COUNTERS The SYNC MV will advance the counter FF f s when the CLFF signal 
is high. 



BOLP/WS 
SET PWFF 

SET FF 

SET SYNC FF 



SYNC MV 
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SET 9XFF The 9XFF is set by USMVFF* PDFF#NOT REVFF#NOT L-2FF*N0T 9XFF*CLK#WS. 

The Write Sync pulse is developed from the BOL circuit and causes 
the sync pulse to be written 9ms after line minus seven. 

WRITE SYNC PULSE The setting of the 9XFF is gated to the write amplifier by PWFF. 

The reversal of write current through the head produces a flux 
change on the stripe which is the sync pulse. 

SET L-2FF The L-2FF is set by NOT WLFF*2o*f*RET*CLKo The L-2FF's used here 

is prepared for writing data on the stripe. 

RESET CLFF NOT WLFF* 2* 4*RET# CLK resets the CLFF 0 The counters will be used 

for checking form speed o 

SET WLFF The WLFF is set by LWLFF* CLFF* L-2FF* NOT REVFF*CLK. The WLFF 

starts the write ledger logic. 

RESET COUNTERS The counters are reset by WLFF, the change of WLFF through a PS. 

SET SEQAFF The SET WLFF sig* NOT SAFF*CLK sets SEQA FF e This starts the 

electronic operation for writing data on the stripe . This op- 
eration will be covered in detail following this subject. The 
form continues to be fed out as the data is written. 

WRITE LEDGER LOGIC The Write Ledger logic is controlled by USMVFF pulses 0 The 

speed of form movement during the Write Ledger operation is com- 
tinuously checked during the write operation. The BOLP, which 
is developed by the paper drive mechanism, is compared to the 
USMVFF pulses, which control the writing of data on the form. 
Either 27, 28 or 29 USMVFF pulses must occur between any two 
BOLP'So 

STEP CTR Figure V-8, the Step counter signal is made high by USMVFF* WLFF* 

NOT SYNC FFo This produces a step counter pulse for each USMVFF 
pulse during writing except when the SYNC FF is set. These pulses 
advance the counter o 
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SET FF If a BOLP occurs while the counter is at 27, 28 or 29, the FF will 

be set* This indicates that the form is traveling at an acceptable 
speed. 

SET SYNC FF SYNC FF is set by FF •USMVFF* NOT SYNC FF being low inhibits the 

next STEP CTR pulse to prevent further counting* 
SYNC MV A SYNC MV pulse is gated out by SYNC FF being high. 

RESET FF and SYNC FF The SYNC MV pulse resets FF and SYNC FF* 
RESET COUNTER The counter FF's are reset by SYNC FF and WLFF. 

An acceptable form speed has been recognized and the circuits reset for the 
count between the following BOLPs. If for some reason, the counter is not at 27, 
28 or 29 when the BOLP occurs, it indicates that the form is not moving at the 
desired speed. It may be either too fast or too slow. If FF and SYNC FF are not 
set, the counters will continue to advance with each USMVFF pulse* 

SET ERFF A count of 32*STEP CTR#N0T EJFF#CLK sets the Error (ER) FF* 

RESET WLFF ERFF* CLK resets WLFF* This stops the writing of pulses on the 

stripes. Data remains in memory and another attempt to write 
can be made in the write error correction position. This operation 
will be discussed later* The write light will be on and the machine 
locked until the error correction procedure is followed* 

RESET WLFF The WLFF will be reset by the last complement pulse (CP) written 

on the ledger, the FF3X and CLK signal* FFJX is set by the logic 
to cause the start read data and complement pulses to be written. 

SET PROG CAM FF When the form is fed out of the carriage, the NOT FPS signal will 
be high. NOT FPS#CC6*L-2FF#CC1#CLK will set the PROG CAM FF. 
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ENERGIZE PROG CAM SOL 



Rl RESET 



RESET FF9X 
RESET FF3X 

RESET PROG CAM FF 
DROP PROG CAM SOL 

RESET CRG MTRFF 



DROP CRG MTR RELAY 



SET SSFF 



RESET PDFF sig. 
RESET PDFF 

ENERGIZE STOP PD SOL 



RESET LWLFF 



The Prog. Cam FF activates a SD to energize the PROG CAM SOL. 
The PROG CAM SOL will cause the program camshaft to rotate from 
288° to 360°. 

CC2 gates an Rl pulse at 320° of the program camshaft cycle. 
This resets the control FF's after the write ledger operation 
is finished. 

If FF9X is set, it is reset by CC2*N0T FF9X* CLK . 

FF3X is reset by CC2#CLK after the write ledger operation is 

finished. 

CC2'N0T EJFF'CLK resets the PROG CAM FF at 320° . 

The resetting of the PROG CAM FF drops the PROG CAM SOL so 

that the camshaft will detent at the 0° or home position. 

The carriage motor FF is reset by CC2#CC6#N0T FPS at 320° 

of the cycle. The drop time of the relay and the speed of 

the motor will cause the camshaft to reach 0°. 

The carriage motor relay is dropped when CRG MTRFF is reset. 

NOT FPS*CC2tCC6«CLK Sets SSFF. SSFF must be set so that the 

paper drive mechanism can be stopped. SSFF is reset by RESET 

PDFF Sig. 

SSFF BOLP produce a Reset PDFF signal. 
The PDFF is reset by the RESET PD Sig* NOT EJFFtCLK, 
NOT PDFF triggers the PDC circuit which energizes the 
STOP PD SOL. 

The Lane Write Ledger FF is reset by CC3»N0T ERFF*CLK when 
the camshaft reaches 0° . LWLFF must be reset to allow the 
operations pinned in the position to be performed. This is 
usually a Read Ledger (RL) position. 
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WRITE LEDGER LOGIC 

The encoding of information on the stripe is accomplished with a series of 
complement and data pulses. A complement pulse is written every 7^0 usee or every 
.011" on the stripe ♦ This divides the stripe into "cells". If data is to be 
written, it is encoded as a flux reversal between the complement flux reversals. 
The complement pulses provide a means of timing and also a means of recognizing 
the bit value of a data pulse. Writing of data on the stripe starts with the 
MSD of the highest memory location to be encoded. This is the memory location 
whose units must be pinned in the panel in the write ledger position. Since 
writing is always from the twenties group of memories it is not necessary to pro- 
gram tens. For example, if five words are to be encoded, the first digit encoded 
will be MSD of memory location 2*f, the second digit will be DDI of memory location 
2k. Each digit of each memory location will be written in descending order until 
DDO of memory location 20 is reached. This will be the last data digit written on 
the form and consequently the first read or a READ operation. One additional data 
and one complement pulse is written after the last data digit. This data and 
complement pulse is the start signal for the RL logic operation. The write amp- 
lifier will remain on until the form is driven out of the machine. This orients 
the stripe so that a false pulse will not appear due to the head current being 
turned off and will erase any data from a previous write. 

DDO of each word contains the sign and the parity check of the word. A data 
bit is written in the one bit cell of DDO if the sign is minus. A data bit is written 
in the two bit cell of DDO if the sign is plus. The four bit and eight bit cell of 
DDO contains the parity check for the word. Two parity FF's are used as a four 
counter. Both P1FF and P2FF are reset at the start. The first data pulse sets 
P1FF. The second data pulse reset P1FF and sets P2FF. 
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The third data pulse sets P1FF again. The fourth data pulse resets both FF f s and 
the cycle starts over again. These FF 5 s are counted for each bit of data written 
until DDO is reached. When DDO is to be encoded, the status of P1FF and P2FF is 
transferred (in complementary form-from the 0 side of the FF) to the Shift register 
FF's. The zero side of the P1FF is transferred to SR2FF and the zero side of the 
P2FF is transferred to SR1FF. Since the data bits are always written from the 
SRX8 or SRY8FF f s, the complement of P1FF will be written in the third cell (k bit 
position) of DDO and the complement of P2FF will be written in the fourth cell 
(8 bit position). On the READ operation, these bit positions will be read and the 
P1FF and P2FF f s set accordingly, then the data bits are read and will count the 
PFF's. When the MSD digit has been read, both PFF's are not high, the ERFF will 
be set and will stop the read. 

Figure V-10 is a chart of the setting and resetting of the PI and P2FF ! s 
during the RL and WL operations. The functions of the FF's are shown for no data 
pulses, 1, 2, 3 and *f data pulses. A block is also included which indicates a 
missed pulse to shown how an error condition will be produced. The parity FF ? s 
are not counted in DDO. Thus the parity count is of DDI thru DDMSO. 

WRITE LEDGER LOGIC 

Figure V-12 is the flow chart for the write ledger operation. SA is similar 
to SO of E2100 T time. SB and SC provide a means of reading data, transferring 
data to the Shift Registors FF f s (SRFF's) and writing the data back to memory. 

When data digits are transferred from the WR to the SR, WR1 is transferred to 
SR8, WR2 is transferred to SR*f, VBk is transferred to SR2 and WR8 is transferred 
to SRI. Since writing is always done from SR8 the order of writing on the form 
will be 1 bit, 2 bit, *f bit and 8 bit. The first bit to be written on the form 
will be from the high order word^ high order digit and low order bit. 
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The logic blocks above SA on the chart are controlled by the USMVFF pulses and 
cause writing of the data and complement pulses on the stripe. When the last bit 
(the 8 bit) of each digit has been written on the stripes SB and SC read the following 
digit and transfer it to the Shift Registors. S10 provides a means of counting 
down memory locations. 

Initial conditions 

PMA The Pinned Memory Address indicates that a memory address (units) 

must be pinned in the Write Ledger Position. The units only 
need be pinned since writing always occurs from the 20 to 29 
group. The highest units of memory to be written must be pinned. 

LWLFF The Lane Write Ledger FF is set by a pin in the Write Ledger 

lane (48b) CC5 and a clock pulse. This indicates that the 
carriage is in a Write Ledger position. The LWLFF must be 
set since the carriage will move out of the write ledger 
position before the writing on the stripe takes place. 

DDO The Digit Distributor must start from the DDO position and is 

made high by Rl Reset. 

NOT CiFF The CiFF must be reset at the start of the operation. 

PWFF The Permit Write FF must be set to permit encoding data in the 

stripe . 

NOT P1XFF, NOT P2XFF The parity XFF's must be reset at the start of the operation. 

This ensures a correct parity count. 

NOT CPFF The complement pulse FF must be reset at the start of the op- 

eration. 
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SRCX-0 The Shift Register Counter must equal zero at the start of writing. 

This ensures writing all bits of the first digit, 

FFk FTFk must be reset since it is used in one of the write monitor 

circuits (see error conditions), 

NOT FFlXj NQT FF 3- Y * NQT FF 3X FFs IX, 1Y and 3X must be reset at the start of the 
operation. These FF f s insure that all of the data is written and 
causes a start signal (l data and 1 comp pulse) to be written after 
DDO of memory location 20, 

NOT P1YFF and NOT P2YFF (PS) The P1Y and P2YFFs are the parity counters for the 
second stripe of dual stripe operations. Certain blocks of the flow 
chart are designated by (DS)« This indicates blocks that are involved 
only on dual stripe operations. On single stripe operations, these 
blocks should be ignored. In machines equipped for single stripe 
operation, the logic cards for DS are not installed and the signal 
lines for this logic except part of FFZ which is at -4V, are left 
floating. 

FF3Y FF3Y is used in a write monitor circuit and must be reset (see 

error conditions), 

FF9Y FF9Y must be reset at the start of the write ledger operation. 

FF9X FF9X is set when the sync pulse is written. 

Assume that the control console has cycled in the write ledger position, the 
carriage has moved to the next carriage position and the carriage is open. The 
paper handler will drive the form into the carriage and the line find information 
will be written. The sync pulse is read and will cause the form travel to be 
reversed, the sync pulse rewritten (FF9X is set) and when the form reaches the line 
minus 2 location, the CLFF »L-2FF »N0T REVFF* LWLFF signal will be high. This signal 
initiates the encoding of data on the stripes in the following manner. 
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SET WLFF The write ledger FF is set to initiate and control the actual writing 

of the data on the stripes c The WLFF is set by the CLFF#L-2FF#N0T 

REVFFtLWLFFi CLK signal . 
SET DDREV The DDREV FF is set so that the High order digits can be written 

first. The DDREV FF is set by WLFF* CLK* 
RESET FFZ (PS) FFZ is used on the dual stripe to designate which word group and 

stripe is being processed. If FFZ is reset the 20-29 word group 

and the middle stripe are active. If FFZ is reset the 30-39 word 

group and the left stripe are being processed. 
SA The Sequence A FF is set by CLFFt L-2FF» NOT REVFF #LWLFF# CLK . 

Sequence A preconditions the Electronic Processor for the write 

operation. 

SA of DDO SET CAD The SA1, SA2 and SA3FFs are all reset at the end of sequence 
A to select CAD so that the MARUFFs, which were set to the units 
of memory address in the WL carriage position, will select the 
first word to be written. 

2 — >MART The MART2FF is set, by sequence A f to select the 20-29 word group. 

MART1FF is reset by the same signal to ensure writing does not 
start from the 30-39 word group. 

RESET MART*fFF MART^FF is reset to ensure that writing doessnottbegin in the 
60-69 word group. 

STEP DP The DD is stepped to DDI. During the write ledger operation DDREV 

is set; therefore, DDMSD of the selected C address will be the 
first digit written. 

0— "*WR The WR must be clear at the start of the operation. 
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MR— » MEM The MR-^MEMFF is set so that the data read from memory, to be 

written in the stripe, can be written back to memory. 

RESET COMPFF The COMPFF is reset since all data is to be handled in true form. 

SB of DDI (20) READ DDMSD of the C address is read into the MR, (DDI & DDREV 
are set). 

MR— >WR The WR is made equal to the MR. 

COMPLEMENT FFZ (PS) In the dual stripe machine, FFZ will be complemented to pre- 
pare for reading from the 30-39 word group and writing in the 
left stripe. 

SC of DDI (20) WRITE Data is written from the MR back into the DDMSD of the 
C address. 

COMPLEMENT MARTI (PS) The MART1FF is set in Dual Stripe machines to select word 
group 30-39. 

WR—»SRX Data in the WR (DDMSD of the C address) is transferred to the 

Shift Register XFFs. FFZ* NOT DDO cause the transfer. Data 
will be written from the SRX8 to the stripe. 

STEP DP On a single stripe machine, the DD is stepped by NOT DDO. 

SEQB In a Single Stripe machine FFZ will be low and no sequence will 

be set. The logic waits for a USMVFF signal „ In a Dual Stripe 
machine, FFZ will be high and will return the logic to SB. 

SB of DDI (30) READ DDMSD of the 30-39 word group is read into the MR. 

MR— >WR The WR is made equal to the WR, 

COMPLEMENT FFZ The FFZ is reset. 

SC of DDI (30) WRITE Data from the MR is written back into DDMSD of the 30-39 
word group. 
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WR ->SRY Data is transferred from the WR to the SRY. Data from the SHY will 

be written into the left stripe, 
STEP DP NOT FFZ NOT DDO cause the DD to step to DD2. 

No sequence is set and the logic waits for a USMVFF pulse. Data from the high 
order digit of the high order word is now in the SRX and SRY (DS). This data will 
be written into the stripes under the control of the USMVFF pulses. 

Figure V-ll shows the time relationship of some of the signals while writing 
the last two digits and sign of memory locations 20 and 30 (DS). The signals 
shown are for the writing of .751- This signal chart may be used as an example 
while studying the logic flow chart. 

COMPLEMENT CPFF Each USMVFF pulse is gated with WLFF to complement the 

COMPLEMENT PULSE FF. This occurs every 370 usee. The USMVFF 
pulse stays high for one clock duration (12 usee). 

COMPLEMENT PULSE The NOT CPFF signal is high at the start of the operation. 

(Initial condition). The NOT CPFF is gated with USMVFF* WLFF. 
The output of this gate is the CP pulse and is high for one clock 
duration. 

GATE 9XFF and 9YFF The trailing edge of the CP pulse complements the 9X and 9Y 
FFs. Complementing the 9X and 9Y FFS causes a reversal of head 
currents and writes a complement pulse in each stripe 12 usee 
after the start of the USMVFF pulse. 370 usee later, the second 
USMVFF pulse occurs. 

COMPLEMENT CPFF The CPFF is complemented by the trailing edge of every USMVFF 
pulse during the WL operation. 
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DATA WRITE The CFFF and WLFFaUSMVFF are gated together to produce the DATA WRITE 

signal. This signal triggers a 70 usee DMV. The output of the DMV 
is gated with WLFF and the resulting signal triggers a -PS. 

FF6 The PS pulse* NOT FF6«CK sets FF6. The FF6*CK signal resets FF6 

after one clock duration. The FF6 signal is a 12 usee pulse which 
is synchronized with clock. 

DATA PULSE The DATA pulse is an inverted NOT FF6 signal. 

COUNT SRCX The Shift Register counter X (and Y) consists of 2FFs each. These 

FFs are used to count k as follows: SRCX1 set - 1, SRCX2 set -2, 
SRCX1 and SRCX2 set - 3i SRCX1 and SRCX2 reset - 0 thus the count 
is 1, 2, 3 and Q for a four count. Each DATA PULSE (DP) counts 
the SHIFT REGISTER COUNTER, 

COMPLEMENT FF9X and FF9Y (PS) The DP is gated with SRX8. If this produces a high 

signal (if SRX8 contains data read from memory) the FF9X will be 
complemented. A complementation will produce a reversal of head 
current and thus write a data pulse (l bit) on the stripe. The 
data pulse is, written kko usee after the first complement pulse 
(370 + 70). The same conditions exist for FF9Y. 

COMPLEMENT PXFF and PYFF (PS) The P1X and P2X FFS count data pulses written in a 

similar manner to the SRCXFFs. If SRX8 was high to cause a 
reversal of head current the SRX8tDP*N0T DDI* NOT P1XFF«CLK will 
complement or count the Parity FFs. The same conditions exist 
for the PYFF's. 

SHIFT SRX and SRY (PS) Each DP causes data in the SRXFFs to shift one bit position. 

Writing on the stripe is always done from SR8X. After the first 
bit is written, the data that was in SRI, SR2 and SR^f is shifted 
into SR2, SR*f and SR8. The four bit data can then be written 
from SR8 on the next DP. 
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SHIFT SRX and SRY (PS) (continued) These are the shifts that are counted by the 

SRCXFFs. The SRYFF are shifted in a similar manner. 
COMPLEMENT CPFF The CPFF is complemented by the following USMVFF pulse. 

COMPLEMENT PULSE A 12 usee CP is produced by NOT CPFF*WLFF« USMVFF. 

GATED FF9X and FF9Y (PS) The trailing edge of the CP complements the FF9X and 

FF9Y to cause a complement pulse to be written in the stripe. 

This pulse is written 300 usee (370-70) after the data pulse 

if data was written. 
COMPLEMENT CPFF The following USMVFF pulse again complements the CPFF, 

DATA WRITE The DATA WRITE signal is made high by WLFF» USMVFF* CPFF and 

triggers the 70 usee DMV. The DMV and WLFF triggers a PS. 

FF6 is set by the PS and CK to synchronize the operation 

with the clock. 
DATA PULSE A DP is produced by FF6. 

COMPLEMENT FF9X and PXFF The FF9X and PXFFs are complemented if SR8X is high (a 

two bit is to be written on the stripe). 
COMPLEMENT FF9Y (PS) and PYFF (PS) The FF9Y and PYFFs are complemented if SRY8 is 

high. 

COUNT SRCX The Shift Register Counter are counted by the DP. The SRCX 

now equals 2. 

SHIFT SRX and SRY (PS) Data in the Shift Register is shifted one place. 
COMPLEMENT CPFF The CPFF is complemented by a USMVFF pulse. 

COMPLEMENT PULSE A CP pulse is produced by the NOT CPFF^WLFF* USMVFF, 

GATED FF9X and FF9Y (PS) The CP complements the FF9X and FF9Y to write a pulse 

in the stripes. 
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COMPLEMENT CPFF 



The USMVFF complements the CPFF. 



DATA WRITE 



A Data write signal is produced by WLFF * USMVFF • C PFF . The Data 



write and WLFF signals triggers the 70 usee DMV which in turn 



triggers a PS. 



SET FF6 



FF6 is set by PS and CK to synchronize with clock. 



DATA PULSE 



A DP is produced by FF6* 



COMPLEMENT FF9X and PXFF If SR8X is high (a four bit is to be written) the 9X and 

PXFFs are complemented ♦ This will write the data and count parity. 

COMPLEMENT FF9Y (PS) and PYFF (PS) If SR8Y is high, the 9Y and PYFFs are complemented. 

This will write data on the stripe and count parity. 

SHIFT SRX and SRY (PS) The 8 bit data is shifted into the SRX8 and SRY8FFS. 

COUNT SRCX The DP counts the SRCXFF to 3* 

COMPLEMENT CPFF The USMVFF complements the CPFF. 

COMPLEMENT PULSE NOT CPFF ♦ USMVFF ♦ WLFF produce a CP. 

GATE FF9X and FF9Y (PS) FFs 9X and 9Y are complemented to write a complement pulse 

on the stripes. 
COMPLEMENT CPFF The USMVFF complements the CPFF. 

DATA WRITE CPFF#USMVFF*WLFF produce the Data write signal which triggers 



COMPLEMENT FF9X and PXFF If SRX8 is high (a 8 bit is to be written) the FF9X and 

PXFF are complemented. 
COMPLEMENT FF9Y (PS) and P9YFF (PS) If SRY8 is high, the FF9Y and P9Y FF are 

complemented. 

SHIFT SRX and SRY (PS) The DP causes the SRX and SRYFF to shift . 

COUNT SRCX The DP causes the SRCX to advance. The SRCX is now equal to zero. 
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SEQB NOT FF1Y*SRCX-3*PP«CK sets SEQB. SRCX is still equal to three when 

the DP becomes high. With the setting of SEQB, the procedure up to 
this point is started over again. This procedure is repeated for 
each digit as the data is read from memory and written into the stripes. 
When DDO is high and SEQB has been set by NOT FF1HSRCX - 3"DP*CK the 
logic is as follows. 

SB of DDO (20) READ The sign of the M C" address is read to the MR (MEL indicates 

a minus sign). 
MR--»WR The WR is set equal to the MR. 

COMPLEMENT FFZ (PS) FFZ is complemented. 
SC of DDO (20) WRITE The sign if written back to memory. 

COMPLEMENT MARTI (PS) MARTI is set to select the sign of the 30-39 word group. 

NOTE: That the sign which is in the WR is not transferred to the SRX. 
SEQB SB is set so that the sign of the selected word from the 30-39 group 

can be read. 

8 — >SRX8 If the sign in the MR is negative, MR1 will be high and the SRX8FF 

will be set. This will be written in the 1 bit position on the stripe. 

4 — » SRX*f If the sign in the MR is positive , the NOT MR1 will be high and the 

SRX4FF will be set. This will be written as a two bit in the stripe. 

A bit is written for both a negative and a positive sign. Thus, the machine 
must account for the sign of a word and cannot have the sign change by loosing a bit. 

GATE NOT P2XFF — »SRX1 and GATE NOT P1XFF— »SRX2 The complement of the parity count 
(from the zero side of the FF) is gated to the SR)^ NOT P1XFF will be 
written as a k bit on the stripe and NOT P2XFF will be written as an 
8 on the stripe. 
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SB of DDO (DS-30) READ The sign of the selected 30-39 word is read into the MR. 

MR — > WR The WR is set equal to the MR. 

COMPLEMENT FFZ FFZ is complemented. 

SC of DDO (DS-30) WRITE The sign is written back to memory. 

COMPLEMENT MARTI MART1FF is reset to count back to the 20-29 word group. 

Note the WR is not transferred to the SRY. 
STEP DP The DD is stepped by N0T#FFZ MARU^ 0. 

8-»SRY8 (PS) If the sign in the MR is negative, MR1 will be high and the 

SRY8FF will be set. This will be written as a 1 bit on the 
left stripe. 

»SRY*t (PS) If the sign in the MR is positive, the NOT MR1 will be high 

and SRY^FF will be set. This will be written as a 2 bit on 
the left stripe. 

GATE NOT P2YFF--»SRY1 and GATE NOT P1XFF-»SRY2 The complement of parity Y is 

transferred to the SRY. The zero side of PARITY 1 will be 
written as a k bit on the left stripe and the zero side of 
PARITY 2 will be written as an 8 bit on the left stripe. 
After the complement of the parity count is transferred 
to the SRX and SRY (PS) the parity FF are reset for the 
start of the parity count of the next word. 

SEQ10, SET CiFF and 8-»WR Each of these conditions is set by MARU ^ 0#N0T FFZ 

PPCVSEQ 10 is set so that the memory address units can 
be counted down. The CiFF and 8 in the WR provide a 9 
input to the adder to enable a count down. 

S10 0 -^MR The MR is cleared so that there is no unwanted input to the 

adder. The MR is cleared during the sequence. 
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GATE MARU LADDER The MARU FFs are an input to the adder. 

GATE ADDER >MARU The adder output, which the MARU FF plus 8 from the WR and 1 

from CiFF, is gated to set the MARUFFS, by CiFF. 

SEQ 10 S10 is set again by CiFF. The fact that S10 stays on two 

clock pulses has no signif icience here but will be used in 
future machines. 

RESET CiFF CiFF reset after S10. No logic sequence is set after S10 

and the machine waits for a USMVFF pulse to write the data 
for DDO. This is written in the same way that data of the 
other digits is written on the stripes. When DDO is 
finished, DDMSD of the next word is read from memory and 
written on the stripes. This process continues until all 
digits of all words are written through DDO of memory 
location 20 and 30 (DS). 
After the data for DDO is written on the stripe, a start read signal must be 

written on the stripes. This consists of one Data and one complement pulse after 

the DDO data is written. The writing of these pulses is controlled by the IX, 1Y 

and 3X FFs. 

Since the DD is not stepped out of DDO at the end of the write operation, 
DDO will be high during the writing of data for DDI and DDO of word 20. FF1X and 
FF1Y are used as counters to count the digits written while DDO is high. FF1X 
is set by DDMSD* MARU = O'NOT FFZ*SC«WLFF* CK. This occurs when SRCX "Oof DDI 
(DDMSD and DDREV) is high. NOT FF1X is then low and prevents setting FF3X when 
the SRCX - 0 and a CP occurs, which will occur while writing DDMSD (DDI). FF1Y 
is set by DDO • MARU - 0«FF1X*N0T FFZ*SC*WLFF*CK. This occurs when SRCX - 0 of DDO 
is high. NOT FF1X and NOT FF1Y both prevent setting FF3X when the SRCX - 0 and a CP 
which occurs while writing DDO. NOT FF1Y being low prevents SB being set to read 
DDO from memory again and transferring it to the SRX and SRY (DS). 
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FF1Y*SRCX « 3*WLFF resets FF1X and FF1Y ♦ This allows the CLK to set FFJX when 
CPiSRCX * OMARU * OtDDO«NOT FF1X#N0T FF1Y is high. FF3X will allow the next DP 
to write a pulse on the form. The next CP pulse will be written on the form and 
with FF3X. CK will reset FF3X and WLFF. The resetting of the WLFF prevents further 
CP or DP pulses which prevents complementing FF9X or FF9Y. PWFF remains set and 
the write amplifiers remain on to orient the reset of the data stripes as the form 
is fed out of the machines. This erases any previous data or noise from the stripes 
and prevents a possible unwanted pulse due to interrupting head current. 
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NOTEt 

1. WHENEVER NOT IN ANY SEQ, 

USMVFF CONTROLS THE LOGIC 

2, "UG" REFERS TO UPPER GATE SCHEMATIC 
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READ LEDGER OPERATION 

The Read Ledger (RL) operation is initiated when the operator inserts a card 
into the throat of the carriage . The carriage must be located in a stop position 
programmed with lane 56 (SL) and lane 66 (RL). If the card is to be aligned at 
the printing line, the align, lane 60, (A) must also be pinned. If lane 60 (A) 
is not pinned, the card will be fed completely out of the carriage. 

Paper travel, see Fig. V-13, during the RL operation is from the pusher fingers 
rearward as the pusher fingers align the form. At this position, the read heads 
and pressure rolls are lowered to the form and the form is driven into the machine. 
Data is read as the form moves under the head. At approximately Lt2, the reading 
of data is finished and the sync pulse just after line minus six causes the form 
travel to be reversed. When the form is driven out to L-*f, the search is started 
for the line find pulse. If the align lane is pinned, the line find pulse will 
cause the form to be stopped at the printing time. If the align lane is not 
pinned, the line find pulse will be ignored and the form will be fed out of the 
carriage. 

Read Paper Handling Logic 

The logic which controls the feeding and alignment of the form on the RL 
operation during a posting cycle is shown in Fig. V-l*f f and is as follows. 
RESET TABFF The TAB FF is reset by NOT TAB%CK. NOT TAB comes from normally closed 



TAB Relay contacts and thus does not become high until the carriage 



bounce has stopped* 



RESET L-2FF 



The L-2FF must be reset at the start of the operation and is reset 



by CCl»CC3tCK when the carriage camshaft is in the home position. 



RL Sis. 



The Read Ledger signal is made high when the Read Ledger lane is 



pinned. 
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Figure V- 13 
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SL Sig. The striped Ledger signal is made high when any striped ledger 

operation is to be performed. 

ALIGN (A) The ALIGN signal is made high if the align lane is pinned. 

SL LU Striped Ledger Lock up causes the lock Relay to be picked and pre- 

vents a console cycle until the RL operation is finished and PQFF 
is set. 

FPS The FPS is made high when the form interrupts the light beam to the 

FPS solar cell. 

CRG OP LOCK SOL The Carriage Open Lock Solenoid is energized by FPS* NOT ECNC 

through a solenoid driver. When the SOL is energized, the carriage 
open/close key cannot be indexed. This prevents the operator 
manually removing the form. However, the form must be removed if 
the machine has an ECNC lock. 

SET CRG MTRFF The Carriage Motor FF is set by FPS#CC3«N0T ERFF'NOT LOCK»SL*CLK. 

This signal indicates that a form has been inserted, the camshaft 
is at home, the machine is not under an error or lock condition 
from some previous operation, and that a striped ledger operation 
is pinned. 

CRG MTR RELAY (K1109) is energized by the CRG MTRFF signal and a Solenoid Driver. 

The relay contacts complete the circuit to the carriage motor. 

SET PROG CAM FF The program Cam FF is set by CC3#FPS*N0T ERFF#N0T L0CK#SJ>CC1* 
(NOT ARON + NOT FL)#CLK. This signal indicates that the program 
camshaft is at home, a form has been inserted, the machine is not 
under error or lock condition, a striped ledger operation is pinned, 
and that an Auto Reader operation is not indicated. 

PROGRAM CAM SOLENOID The PROG CAM FF signal energizes the PROGRAM SOL through a 

solenoid Driver. The program cam solenoid couples the carriage motor 
to the Program Camshaft. 
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TRIGGER 100ms DMV The 100ms DMV is triggered by CC2 at 95° * so that Paper Drive 

can be started. The 100ms DMV provides time for the shuttle 
gear to be positioned. 
SET REV FF When the program camshaft has turned to 95° ♦ CC2 becomes high 

and the CC2*CC3*N0T EJFF* CK signal sets the Reverse FF. 
REVERSE SOL The REVFF signal energizes the Reverse Solenoid through a 

Solenoid Driver. The Reverse Solenoid positions the shuttle 
gear so that the form will be driven into the carriage. 
RESET PROGRAM CAM FF The Program Cam FF must be reset between 72° and lMf° so that 

the camshaft can be stopped at lM+° . CC2«N0T EJFF-CK resets 
the Prog Cam FF at 95°. 
SET PDFF SIG. The Paper Drive FF is made high when the 100ms DMV times out. 

SET PDFF The output of the 100ms DMV and CK sets the PDFF. 

ENERGIZES PD SOL The paper drive solenoid is energized by the PDFF* NOT TABFF* 

CRG OPEN through a PDC Circuit. The NOT TABFF* CRG OPEN signals 
are primarily for the WRITE operation, however, they are used 
on the read operation also. The PDC circuit energizes the 
solenoid from 120V and reduces the voltage to approximately 
25V hold voltage after a predetermined length of time. 
The PD signal gates the BOL signals from the BOLP circuit into 
the machine. The BOL pulses are generated from a solar cell 
and disc on the pressure roll drive shaft. 

The SET READ LEDGER FF SIG is made high to allow the RLFF to 
be set, gate a Rl RESET pulse and set SA. FPS through a PS* 
PDFFtNOT LWLFF* REVFF makes the signal high. The PS triggered 
from the FPS is necessary to prevent continuously setting SA. 
The Read Ledger FF is set by the SET RLFF signal. RL*CLK. 
The RLFF maintains the read operation after the FPS - PS signal . 



GATE BOLP 



SET RLFF SIG 



SET RLFF 
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Rl RESET Various striped ledger FFs that are to be used during the Reading 

of Data must be reset before the reading begins. The Rl reset is 

triggered by the SET RLFFfNOT BCFF. 
SET SA Sequence A prepares several FF in the E2100 portion of the machine 

to read data from the stripes. Sequence A is set by SET RLFF'RL* 

NOT SA»CK. 

GATE READ AMPX The Read Amp X pulses are gated into the machine by REVFF* NOT 

FF*f NOT SSFF* NOT PWFF*PD. 
GATE READ AMPY The Read Amp Y pulses are gated into the machine by RLFF^NOT BCFF. 
SET FF3X FF3X is set by the start read signal which consists of a complement 

and a data pulse. FF3X allows the succeeding data to be stored in 

memory. 

6MS RESETTABLE DMV The 6ms Resettable DMV is reset by each pulse read from the 

X stripe. 

READ LOGIC The Read Logic is a separate subject and is discussed following 

this subject. 

SET FF16 When the 6ms resettable DMV times out the 6ms DMV*FF3X»CK signal 

sets FF16. This indicates that all data pulses have been read 
and that the next pulse will be the sync pulse. 

RESET RLFF The RLFF is reset by FFl6*RLFF#DD0#CLK. This prevents the next 

pulse read being handled as a data pulse. 

SET SSFF FF16 and the next Read amp X pulse sets the Stop Storage FF. 

Stop Storage FF is an indication that the form travel must be 
reversed. 

RESET PDFF SIG. The RESET PDFF sig is made high by SSFF and the next BOLP pulse. 
RESET COUNTERS The REVFF* RESET PDFF Sig. resets the counters for a count of 

lines as the form is driven out. A search for the line find 

pulse starts at a count of *f or at L-*f. 



(Draft E2150) 



For Form 3738 



Sec. V 



BURROUGHS - SERIES E215Q INSTRUCTION BOOK 



if 



RESET PDFF 



The PDFF is reset by the RESET PDFF Sig.-NOT £JFF#CLK so that 
the form travel will stop* 



ENERGIZE STOP PD SOL NOT PDFF and a PDC energizes the STOP PD SOL at L-7. 

Paper travel stops at L-8. 
RESET REVFF NOT PDFF'WS resets the REVFF 9ms after the L-7 BOLP. 

ENERGIZE RET SOL NOT REVFF energizes the RET Sol through a SD. 
TRIGGER 100MS DMV RET* NOT PDFF • NOT L-2FF*N0T ERFF triggers the 100ms DMV which 

provides time for the shuttle gear to be positioned before paper 

drive is started again • 
SET PDFF SIG. The SET PDFF Sig is made high when the 100ms DMV times out. 

SET CLFF The CLFF will allow the counter to be used to find the line minus 

four position where a search is started for the line find pulse. 

CLFF is set by RE3>N0T L-2FF#SET PDFF'CK. 
SET PDFF The PDFF is set by the SET PDFF Sig.#CLK. 

ENERGIZE PD SOL The PDFF* NOT TABFFtCRG OPEN f triggers a PDC circuit to energize 

the PD SOL. The Sol is picked by 120V and then the voltage is 
reduced to hold voltage. 

NOT WLFF#B0LP sets FF. FF gates the USMVFF to the SYNC FF. 
FF#USMVFF#NOT SYNC sets SYNC FF, The SYNC FF pulse is a 370 usee 
pulse which starts at the next USMVFF pulse after a BOLP. 
The SYNC MV is made high by USMVFF* SYNC FJj/SYNC MV pulse is a 
12 usee pulse. 

RESET FF & RESET SYNCFF The FF and SYNC FFs are reset by the SYNC MV. 
ADVANCE COUNTER The SYNC MV*CLFF advances the counter. 

SET L-2FF The Line minus 2FF is set by a count of 6»RET*CK. The L-2FF is 

set so that the CLFF can be reset. 



SET FF 



SET SYNC FF 



SYNC MV 
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RESET CLFF The CLFF is reset to block the SYNC MV pulses from the counter and 

allow the count kFF of the counter to remain set until the LF 
pulse is read. (6*N0T WLFF)# L-2FF«CK resets the CLFF. 

SET LFAFF The Line Find AFF is set by a pulse from the Line Find Read 

amplifier the count 4FF*CC*f*RET. The count of k prevents noise 
on the upper end of the stripe from being recognised as the line 
find pulse. LFAFF gates the following BOLP pulse to the LFBFF 
and thus synchronizes the line find pulse with a tooth on the 
clutch. 

SET LFBFF Line Find BFF is set by LFAFF* BOLP* CK. 

LF SIG The Line Find signal is made high by BOLP* LFBFF* ALIGN* CC4* CLK f 

L-2FF and is an indication that the form feed should be stopped. 

SET SS FF & RESET LFAFF A Stop Storage FF is set by the LF signal and clock. 

LFAFF is reset by the same signal. SSFF gates a BOLP pulse to 
RESET PDFF. 

RESET PDFF Sig & RESET SSFF SSFF BOLP make the RESET PDFF signal high and the 

next CLK Pulse resets the SSFF. 
RESET PDFF The RESET PDFF sig* NOT EJECT t CLK resets the PDFF to stop form 

travel. 

ENERGIZE STOP PD SOL The Stop paper drive solenoid is energized by NOT PDFF 

through the PDC circuit. 

SET POFF The Printer Operate FF is set by the LF sig^NOT REVFF*( through a 

PS) NOT ERFF#CLK. This indicates that the line has been found 
and that there was no error on the operation. 

CHECK STOP SOL This solenoid provides a limit in the carriage for a check or 

other short form. It is energized after the read is completed 
and before the drive is tripped by NOT PTFF*FPS*POFF through a SD. 
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MB2 SOL 



RESET POFF 



The MB2 solenoid is energized by A« POFF* AUTO CYCLE* a PS which is 

triggered by POFF. The PS provides a 100ms pulse to energize the 

MB2 Sol if an automatic cycle is desired. The 100ms pulse prevents 

over heating of MB2 SOL. The Auto Cycle is a signal developed 

from the restored condition of a latch down key on the keyboard. 

It provides automatic operations after a feed ledger operation. 

/ 70° zjo* 

Timing Cam 10 which is made from 22&° to 36©° and clock reset 



SET PROG CAM FF 



PROG CAM SOL 



the printer operate FF f during the console cycle. 
The console cycle with the program camshaft at 1****° causes the 
camshaft to advance to 216°. The setting signal is TC10*CC*f«CCl« 
CLK. 

The PROG CAM FF energizes the PROG CAM SOL through a SD. 
RESET PROG CAM FF The CC2-N0T EJFF'CLK signal resets the PROG CAM FF at l80° of 

the Program Camshaft* 
RESET CRG MTR FF The carriage Motor FF is reset at l80° of the camshaft by CC2* 

CC^NOT EJFF« CLK. The drop time of K1109 and the coasting of 
the motor turns the camshaft to 216° . 
The 3XFF is reset by CC2«CLK. 

CC2 resets the electronic control FFs and counter. 



RESET 3XFF 
Rl RESET & RESET COUNTER 



RESET 9XFF 



If the 9XFF is set, it is reset by CC2-9XFF* CLK. 



READ LEDGER LOGIC 

In order to perform a read ledger operation certain predetermined conditions 
must be met. The carriage position must be programmed with Read Ledger and Striped 
Ledger pins and the following FFs must be reset. These FFs will be reset by the 
previous machine operation or the turn on sequence. ERFF, COMPFF, FF1X, FJlT f 
FF3X, FF3T f FF9X and FF9Y* 
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SET CRG MTRFF 



ENERGIZE PROG CAM SOL 
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SET RLFF»RL«SA«CLK 
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RLFF .START READ Sig- 
RLFF.READ AMP X«FF3X- 
READ AMP PULSES 



6ms DMV TIMES -OUT* CLK- FF3X- 
FF16 • RLFF • DDO • CLK ■ 



Figure V-l^A 
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READ LOGIC 
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RESET RLFF 
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Figure V-W-B 
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The operator inserts the ledger card into the carriage for the read ledger 
operation. The form is pushed out slightly and squared in the carriage by the pusher 
fingers. The paper drive and reverse clutches are actuated to drive the form into 
the machine. The FPS triggers a PS whose output with PDFF#NOT LWLFF#REVFF will cause 
the RLFF to be set to prepare for reading pulses. The Set RLFF signal sets Seq. A 
(SA) FF, resets FFZ and gates the Rl reset pulse. Rl sets DDO signal high and resets 
the SRGX FFs, SRCYFFs, the parity X and Y FFs, the data X and Y FFs and the discrim- 
inator (DISC X and Y) FFs. 

At the end of SA, the following conditions are active. 

SA 

The special address (SA) FFs cause the M C" address selected by 
the MART and MARU FF to be active. 

The MART2FF is set to select the 20 group of memory locations. 
The MARU FFs are reset to select memory location 20. 
MART k is reset to ensure that memory location 60 is not selected. 
The WR is cleared prior to the start of Reading pulses to ensure a 
true indication of the first digit read. 

The WR to MEM FF is set so that data read from the stripe and 
transferred to the WR can be written into memory. 
Data was written on the stripe in descending order from DDMSD to 
DDO and must be read in ascending order f therefore PDREVFF must 
be reset. 

The COMPFF is reset so that all data will be handled in true form. 
At this point the logic waits for pulses to be read from the card 
as the card is fed into the machine. The program camshaft will be 
rotated to lkk° before the form is started into the carriage. 



(SET CAD) 

(2— > MART) 
(0-*MARU) 
(RESET MART k) 
(0— ■►WR) 

(WR— *MEM) 

(RESET DDREV) 



(RESET COMPFF) 
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If the machine is a DS machine , three reading conditions are possible, (l) 
Read AMPX pulses may occur before Read AMPY pulses. (2) Read AMPY pulses may occur 
before Read AMPX pulses or (3) both Read AMPX and READ AMPY pulses may occur 
simultaneously. There is no conflict here since two independent sets of shift 
Register FFs (SRXl-2-*f-8 and SRY1-2-4-8) are provided. Data is read from the stripes 
into the SRX and SRY FFs. All data from SRXFFs and SRYFFs must be transferred to 
the WRFFs one digit at a time to be written into memory. The data from the stripe 
that is read first will be written into memory first. 

If both stripes are read simultaneously, the left stripe (Y data) will take 
precedence and be written into memory first. The IX and 1Y FFs control the order 
of writing digits (X or Y) into memory. If FF1X is set, the X data digits will be 
written into the 20' s before the Y data digits are written into the 30 f s. If 
FF1Y is set, the Y data digits will be written into the 30 f s before the X data 
digits are written into the 20* s. The IX or 1Y FF that is set remains set for the 
entire read operation. Both FF1X and FF1Y can never remain set simultaneously during 
the Read Ledger operation. 

A single stripe (SS) machine contains data on the X or middle stripe only and 
the FF1X will be set. No writing is done in the 30 f s memory locations due to the 
absence of several (DS) logic card in the machine. 

(Fig. V-l6 and V-l7) assume now that the first pulse is read from the X stripe 
before the first pulse is read from the Y stripe. 

(READ AMPX) The first read ampx pulse, (CP) RLFF and NOT DISC FF sets the DISC FF. 

The purpose of the DISC X FF and its associated circuits shown in 
Fig. V-15 is to recognize and separate the data pulses (DP) from 
the complement pulses (CP). 




(Draft E2150) For Form 3738 



Sec, V 



BURROUGHS - SSRIBS S2150 INSTRUCTION BOOK 



67 



DATA XFF 




it ^370 usee- , 

16 usee c D 



R3AD AMP 



m ft 



-440 usee — J>» 

c: 



ri 



490 usee DMV 



DISC XFF 



DATA XFF 



PS 



Jl 



COUNT XFF 



12 usee 



ft 



Figure V-15 
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(TRIGGER 490 usee 



(SET DATA X FF) 



(RESET DISC X FF) 
(SET COUNT X FF) 



(RESET DATA X FF) 



(SET DISC X FF) 
(^90 usee DMV) 



DHV) The CP signal whieh set the DISC FF, triggers a ^90 usee DMV. 
If another read AMPX pulse occurs within the 490 usee period, 
it will be recognized as a DP (normally a data pulse follows 
a CP by ¥tO usee)* This results from the 370 usee USMVFF 
pulses and the 70 usee delay on the write operation). 
The DATA X FF will be set by the Read AMPX (DP>RLFFtDISC 
X FF# CLK signal. The DATA X FF will remain set from the 
time the Read AMPX (DP) signal until after the ^90 usee 
DMV times out. A nominal time for DATA X FF to be on is 
200 usee. 

The end of the ^90 DMV pulse resets the DISC FF. 
The resetting of the DISC X FF causes the PS#CLK>NOT COUNT 
X FF to set the COUNT X FF. The following clock pulse and 
COUNT X FF pulse resets the COUNT X FF. The CXFF signal 
will be high for one clock duration each time the DISC FF 
is reset by the ^90 usee DMV and will start at the clock 
pulse following the reset of the DISC FF. 
The DATA X FF is reset by the CXFF#CLK signal. The main 
function of the DATA X FF at this time (the first data 
pulse or start signal) is to Set FF3X. The setting of 
FF3X is a indication that the start read signal has been 
received and that the following pulses should be processed 
as pertinent information. 

The third READ AMPX pulse sets the DISC FF again. 
The third READ AMPX pulse triggers the ^90 usee DMV. 
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(6ms RESETTABLE) Since the 3XFF is now high, the FF3X#NOT FFl6#READ AMPX signal 

triggers the 6 ms Reset table DMV. Every READ AMPX pulse will 
retrigger the 6 ms DMV. 6ms after the last data is read, the 
6ms resettable DMV will become high and cause FF16 to be set. 
FF16 is an indication to the machine that the next READ AMPX 
pulse will be that of the sync pulse. The sync pulse is a 
signal to stop form travel. 

(SET DATA X FF) If the next READ AMPX pulse occurs while the DISC FF is set 

(while the **90 usee DMV is set) the pulse will be recognized 
as a DATA X pulse and the DATA X FF will be set. 

(490 usee MV times out) 

(RESET DISC X FF) When the ^90 usee MV times out the DISC FF is reset. 

(SET COUNT X FF) The resetting of the DISC FF through a PS»N0T COUNT X FF'CLK 

sets COUNT X FF. The CXFF#FF3X causes the Shift Register 
Counter (SRCX) FFs to be advanced and gates the data X FF to 
the Shift Register X1FF (SRX1FF). The gating of the data X FF 
stores the data pulse read from the stripe in the SRX1FF. 

(COUNT PARITY X) Since the machine is reading DDO the parity FFs will not be 

counted due to the NOT DDO signal being low. 

The following complement and data pulses perform the same functions as above. 
A COUNTXFF pulse occurs as a result of each complement pulse read. The COUNT X FF 
pulse occurs approximately **90 usee after the complement pulse and allows time for 
data to be stored in the DATA FF if a data pulse is read. The COUNTXFF pulse will 
then (1) gate the output of DATA FF to SRX1FF (2) cause a shift of the SRX FFs (3) 
count the number of SRX shifts that have been made and (4) count the parity FFs 
except when DDO is high. 
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(SET FF1X) When the Shift Register Counter equals 2 (SRCX2) the SRCX2#CXFF*NOT 
FF1Y#CLK will set FF1X. NOT FF1Y will be high in a SS machine or if the X stripe 
is being read first in a DS machine. It should be remembered that in a DS machine 
the Y stripe is being read simultaneously with the X stripe with a completely in- 
dependent set of circuits. If the SRCY2 becomes high before SRCX2, the FF1Y will 
be set and NOT FF1Y be low to prevent setting FF1X. In the same manner if SRCX2 
becomes high before SRCY2 (as assumed here) the NOT FF1X will be low and prevent 
setting FF1Y. If both FF1X and FF1Y are set at the same clock pulse FF1X will be 
reset at the next clock pulse by the RLFF»FF1Y* CLK signal. With FF1X seethe data 
from the SRXFF will be transferred to the WR and written into the 20' s of memory 
before the data from the SRYFF is transferred to the WR and written into the 30 f s 
of memory. 

(SET FF6) When SRCX-3 the next CXFF pulse will gate the last bit of the digit 

being read to the SRX FF and the l t 2 f k and 8 bits of the digit will be shifted 
into respective SRXFFs. The SRCX^3#N0T FFIY'CXFF will trigger a PS. The PS output* 
NOT FF6«CLK will set FF6. The purpose of FF6 is to synchronize the RL operation 
with the E2100 operation. FF6 is reset on the following clock pulse by FF6«CLK # 
FF6*RLFF#CLK sets sequence B. 
SB 

(READ) DDO of MA 20 will be read (MA 20 was selected in SA). The purpose 

of the read is to clear the old data from the location. 

(COMPLEMENT FFZ) (DS) FFZ is complemented. In this case, it is set since it was 
reset by the Rl signal. FFZ controls the transferring the data 
from the SRX and SRY into the WR. 

(SRX — >WR) Since FFZ is reset until after this sequence the data in the SRX 

is transferred to the WR. In DDO the only bit which is important 
to Memory is the one bit which is the sign of the word. 
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SRX4— *P1XFF & SHX8— »P2XFF) The k and 8 bit positions of DDO contain the parity 
count (which was written in complementry form during WL) for the word. 
DDO» NOT FFZ transfers the parity count to the parity FFS. 

SC 

(WRITE) The data in the WR is written into DDO of memory location 20, 

(COMPLEMENT MART) (DS) The MART1FF is complemented. In this case it is set to 

select memory location 30* 
(0 — >SRX) The SRX is set to zero* This is not significient at this time. 
(STEP DD) (SS) The DD will be stepped at the end of SC in a single strip machine 

but not until after the data from both stripes is written on a DS machine. 

On a Single Strip Machine the logic waits , as reading of the strip continues, 
until the SRCX3 is again high f which would again set FF6. On a Dual Stripe Machine, 
FF6 will be set when SRCY*OCF % » FFlXaCLK is high. It is possible for FF6 to set by 
the same clock which reset SC, or it may occur at some time later whenever SRCY^O 
become high* FF6 will be reset after one clock duration and will set Sequence B. 
SB (DS) 

(READ) DDO of memory address 30 is read to clear the old information. 

(COMPLEMENT FFZ) FFZ is complemented, in this case reset. 

(SRCY — ;*WR) The data in the SRCY (from the Y stripe) is transferred to the WR. 

Only the one bit is important to memory. 
(SRY*t — *P1YFF & SRY8 — *-P2YFF ) DDOfFFZ gates the parity count (in complementary 

form) for the first word on the Y stripe to the parity FFs. 

SC (DS) 

(WRITE) The sign of the first word on the Y stripe is written from the WR 

into DDO of memory address 30. 
(COMPLEMENT MART) MART1FF is reset to select memory address 20 again. 
(0— >SRY) NOT FFZ causes the SRY FFs to be reset. This is not significient 

at this time . 
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(STEP DD) The DD is stepped to DDI. 

Reading of the stripes continues and when SRCX3 is high with CXFF#NOT FF1Y#CLK 
the DDI data read from the stripes will be written into DDI of the memory locations 
during SB and SC. In the same manner each digit is written into Memory. When DDMSD 
is reached, the MARU FFs must be counted so that data can be written into memory 
locations 21 and 31. Assume now that DDMSD is high with SC and the memory address 
is 30. 

(WRITE) DDMSD data is written in memory location 30. 

(COMPLEMENT MART) MART1FF is reset to select memory location 20. 
(STEP DD) The Digit Distributor is stepped to DDO. 

(0— >WR) DDMSD • FF1X • NOT FFZ sets the WR to zero. The WR is an input to 

the adder and must be clear. 
(SET CiFF) The CiFF is set by DDMSD *FF1X* NOT FFZ so that the MARU can be 

advanced one location. 
(SEQ 10) S10 is set by DDMSD #FF1X* NOT FFZ. 

S10 

(0— >MR) The MR must be cleared since it is an input to the adder. The MR 

is cleared between clock pulses and will be clear before the end 
of the sequence. 

(GATE MARU — > ADDER) The MARUFFs and CiFF are inputs to the adder. 

(GATE ADDER— -> MARU) The MARUFFs are set to the adder output by CiFF. Thus the MARU 
is advanced by one. 

(S10) Sequence 10 FF is set by CiFF and the Sequence stays on for two 

clock durations. This has no significance on this operation but 
is necessary for future equipment. 
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(RESET CiFF) The CiFF is reset after the first clock pulse. The CiFF being 

low will prevent gating the ADDER to the MARU the second time 
and reset SIO after the second clock duration. 
Reading of data continues until all data is read and transferred to the memory. 

6ms after the last data is read, the 6 ms reset table DMV times out. 

(FF16) FF16 is set by the 6MS DMV#FF3X#CLK. FFl6 indicates to the 

logic that all data has been read and that the next READ AMPX 
Pulse will be that of the sync pulse on the stripe. 

(RESET RLFF) FFl6 • RLFF *DDO* CLK resets the RLFF. 

(RESET FF1X + FF1Y) FFl6*RLFF#DD0#CLK resets the IX or 1Y FF that was set while 

reading DDO of the first words (20 and 30). When FF16 is set, 
the Read Ledger Handling Logic takes over and proceeds to align 
the form at the printing line as already discussed. 
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COUNT PARITY X . 



I t90Y USE^C MV TIMES Olfrl 3091 
r RESET DISC Y FF I 3091 



TOfcOATA YFF • 



DATA Y FF- 
FF3Y -f- 



SRCY2 • fTTx"- 



SET COUNT Y FF 



IDS 



C01KT PARITY Y 

RESET DATA Y FF 



RESETTABLE MV TIMES OUT 1306 | 



RESET FF1X 



"T3061 



"56T 



set m 


315 


COUNT MART 


?T3 


RESET FF1X 


311 







NOTE i 

"UG" REFERS TO UPPER GATE SCHEMATIC 



cc«ddo»aITBn* 



SET TBFF 1320 



Figure V-l? 
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VERIFICATION 

The data in memory location 20 can be verified against data on the keyboard ♦ The 
entire 12 digits of the keyboard is verified against the 12 digits of the memory 
location. Since the keyboard has no representation of the sign, the sign cannot 
be verified. Verification can be obtained in any position where programmed except 
where a machine repeat is used to get into the stop position. If verification is 
programmed with a striped ledger Read operation, the verification occurs while the 
program camshaft is at lMf°. The operation will be performed after the read operation 
is finished and the line has been found. The logic is initiated by the PTFF just 
prior to the console cycle. If items are to be verified during posting, the 
verification occurs while the program camshaft is at 216° and is triggered by the 
PTFF just prior to each posting cycle. When the carriage stops in a position pinned 
for verification and CC5 is high or when set POFF Sig. is high after a Read ledger, 
the verify flip flop (VFF) is set by clock. The VFF causes the striped ledger lock 
up signal LUSL to be high which picks the LOCK relay to prevent a machine cycle. 
When a verification is completed, the VFF will be reset and releases the machine 
for operation. The verification must be completed before the printer cycle is 
initiated. The keyboard data must be read before the start relay is picked to remove 
the +35 wetting voltage from the contacts. This is accomplished by inserting a set 
of printer trip relay contacts in the wetting voltage circuit. 

As in the E2100 print operation, the criterion for recognizing digits is the 
SUM * 9 signal from the adder. In the verification operation, the SUM m 9 adder 
output is obtained by entering the keyboard digit into the adder through the WR and 
entering the memory digit into the adder in complementary form from the MR. The 
CiFF must remain reset to obtain a nines complement. If the MR and WR contain the 
same digit, the SUM » 9 signal will be high to indicate verification. 
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SET VFF If verification is programmed after a RL operation (lane 58), V* 

NOT ERFF#SET POFF#SIG#CK signal will set VFF. If verification is 
programmed during posting (lane 58)j V#CC5#NOT PTFF#NOT EJFF#CK will 
set VFF. 

FF6 FF6 is used for synchronization of the control console or SL 

operation with the E2100 clock. If verification follows a RL 
operation, the POFF*PTFF#VFF signal triggers a PS. The PS#NOT FF6« 
CK sets FF6. If the verification is during posting, the CC5#PTFF* 
VFF signal triggers the PS. The PSiNOT FF6#CK sets FF6. FF6 is 
a complementing FF and is reset at the next clock pulse. 

RESET FFZ (PS) FFZ is reset in a Dual Stripe machine. 

SAFF The SAFF is set by VFF#FF6#N0T SAFF#CK. Sequence A performs its 

usual function of setting or resetting the control for the verify 
operation. 

SA 

(RESET DDREVFF) The DDREVFF is reset so that digits will be handled from DDI through 
DDMSD. 

STEP DP The sign position is not verified and the DDI is stepped to DDI. 

SET COMPFF The COMPFF is set so that the memory digit will enter the adder in 

complementary form. 

0 — >WR The WR must be cleared prior to gating data from the keyboard. 

(0->MARU and 2—* MART) The MARU is set to zero and MART is set to 2 so that memory 

location 20 will be verified. 
SET GAD The C address is set so that memory address 20 will be active ♦ 

RESET MART*f The MART *f FF is reset to ensure that memory address 60 is not 

selected. 
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SB 

READ C DDI of the C address (20) is read into the MR. 

GATE KB— »VR DDI of the keyboard is gated into the WR. 

COMPLEMENT FFZ (PS) The complementing of FFZ is a normal and necessary function of 
SB on the RL and WL operations. The complementing of FFZ on this 
operation is not necessary but to prevent the complementing would 
have required additional logic circuitry. The result of complementing 
FFZ is that both SB and SC are on twice for each digit verified. 
This lengthens the verify time by approximately 288 usee. This 
additional time poses no timing problems. On a SS machine, there 
is no FFZ and only one read and one write of each digit is performed. 

SET MR — »»MEM The MR to memory FF is set so that the data can be written back 
into memory. 

SC 

WRITE C Data from the MR is written into memory. 

SEQB SB is always set by SC except when DDMSD is high. This occurs 

after each digit has been handled for verification. 

STEP DP The DD is stepped every SC on a SS machine and every alternate SC 

on a DS machine. 

RESET COMPFF and VFF When each of the 12 digits have been verified, the NOT FFZ* 

SUM = 9 # N0T ERFF*DDMSD*CK signal resets COMPFF and VFF. The resetting 
of VFF allows the LUSL signal to go low and release the lock of the 
machine . 

SET ERFF If at any time that SC is on the SUM s 9 signal is high, the ERFF 

will be set. The ERFF prevents a machine cycle however, the 
verifying process continues until VFF is reset in the usual manner. 
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(TrTT«set P0FF)+(cc5«?TnMrJFr) 

PTFF(CC5+P0FF) 



INITIAL CONDITIONS 


LV 


320 


POP 


318 











SET VFF 



_£F6_ 



1 RESET FFZ 



RESET DDREV 



STEP DP 



SET COHPFF 



»WR 



-HART 



SET CAD 



-RESET HART 1 



|320 



J313_ 



1313 I (DS) 



317 



316 



318 



318 



UG 



117 



311. 



SB READ C 


.UG 


GT KB— ^WR 


318 


COMPLEMENT FFZ 


313 


SET MR— ^MEM 


318 











FFZ + DDMSO - 
FF7«SUM=9 • FJRpT • DDMSD ■ 
SUH/9 " 





SC WRITE C 


318 






SFQ R 
STEP PP 


51/ 
318 






RESET VFF 
RESET COMPFF 


320 
318 






SET ERFF 


?21 











•END 



Figure V-18 
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TRIAL BALANCE AND BLOCK TRANSFER 

The Trial Balance and Block Transfer operation is essentially a Read Ledger 
operation followed by an E2100 add or transfer clear operation. The operation is 
performed for each of the 20s memory locations where data is read from the stripe on 

55 and for each 20s and each 30s memory location where Dual Stripe is read. 

In the Trial Balance operation, data read from each form is accumulated to pro- 
vide a grand total of all forms read. The programming for this operation is RL and 
NOT ALIGN. 

In the Block Transfer operation, data read from the form is transferred too but 
not accumulated in other memory locations. This operation is comparable to the E2100 
Transfer Clear operation. 

This allows data from the stripes on two forms to be entered into the machine for 
use during updating accounts. Programming for this operation consists of RL (lanes 

56 and 66) , the absence of align (lane 60) and Block Transfer (lane 6l). 

The RL part of this operation is the same as any other RL operation and will not 
be discussed here. References will be made to conditions during or at the end of 
the RL operation. 

In a SS machine, only the memory locations from which data was read are active 
during the add part of the operation. If data is read from six locations (20 through 
25), the additions begin with the highest location (25) and progress downward to 20. 
These additions are made to 35 down to 30 respectively. Since only memory locations 
where data is read from the stripe are involved, forms with varying amounts of data 
encoded can be handled on the same trial balance run. That is to say, forms with *f, 
6 or 8 words encoded can be mixed on the Trial Balance. 

Data is read from the stripe into the 20s and block added into the corresponding 

30s. 
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In a DS machine, the additions start with the highest location read from the 
stripe and are added to the corresponding 60s locations* When 20 is reached, the 
MART1FF is set to select the 30s group and the MARU is counted down from 0 to 9 so 
that the additions continues from 20 - 60 to 39 - 79 • Additions continue as the 
MARU is counted down to 30. The entire 30s group is added regardless of the number 
of words read from the stripe. This would result in incorrect accumulation of data 
in the upper 70s locations if forms with varying amounts of data are read on the 
TB operation. For DS BT then, all forms for a given run must contain the same number 
of words of data. 

The Trial Balance or Block Transfer operation can be started as soon as the 
signal is received that all data has been read from the stripe. This signal is 
the timing out of the 6ms DMV which sets FFl6. This will occur when the form is 
at approximately L-2 1/2 as the form is driven into the machine on the RL operation. 
The addition of 20 memory locations will require approximately 12.5 ms if no re- 
complementation is involved. The Trial Balance additions or Block Transfer will, 
in most cases, be completed before the form reaches L-4. 

TRIAL BALANCE LOGIC 

The initial conditions for the Trial Balance Logic are the conditions that 
exist at the end of the RL operations. Those that are important to the Trial 
Balance are as follows: 

DDO DDO is a normal ending condition of the RL operation. The DD is 

stepped to DDO in SC of the RL logic when DDMSD of the last word 

is written into memory. 
RLFF The RLFF is used to control the Read Ledger operation and is used 

to initiate the Trial Balance operation. RLFF is reset at the start 

of the TB operation. 
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MART 2 MART 2 is set so that the stripe will be read into the 20s and 30s. 

NOT ERFF NOT ERFF indicates that a correct read has been performed. 

NOT ALIGN NOT ALIGN is a normal function and is the absence of a pin in the 

align lane. NOT ALIGN must be high so that the form will be driven 

out of the machine. 

The Trial Balance operation is initiated by the NOT CC t which is an indication 
that the SRCX has counted properly. The NOT ALIGN (RL NOT ALIGN indicates a Trial 
Balance) and EORD which is an indication that all data on the stripe has been read. 
The following conditions are set up by the above signal. 
RESET MART1FF To ensure operating in the 20s first. 
SET TBFF TBFF controls the operation similar to a T time. 

RESET FFZ To correspond with the 20s M.A. 

SET CiFF and 8 — »WR To count down MARU. 

To count down MARU, A S10 function was performed at the end of 
the RL operation. This is a normal result of DDMSD. As a result 
of the S10 operation, the MARU is one higher than the last memory 
location read from the stripe. If 28 is the last word read, the 
MARU will be at 9 and must be counted back to 28 before additions 
begin. 

The MR is reset to prevent interference with the adder. 
The CiFF will be reset after one clock duration of S10. 
CiFF causes S10 to stay on for two clock durations. 
The MARU is made an input to the adder. 

The MARU is set equal to the adder (MARU + WR8 + CiFF). This 
counts the MARU down one memory location. 



SET S10FF 



S10 

0 — >MR 
RESET CiFF 
SET S10 

GT MARU -> ADDER 
GT ADDER — >MARU 
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RESET SC FF The SCFF is used for recomplementations control on the add 

operation and must be reset at the end of each word of the 
addition. 

SEQO TBFF and NOT CiFF returns the logic to SO after the second clock 

duration of S10. The additions of the 20s memory locations to 
the 30s on SS or of 20s and 30s to the 60s and 70s on DS is very- 
similar to the standards E2100 TX additions. The main difference 
being the addition of one C location to another C location without 
the use of P memory location. The addition of G to C is 
accomplished by maintaining the CAD set and setting and resetting 
MART1FF and MART*fFF as required. 

50 SO has the same function on the Trial Balance as with the normal 

E2100 add cycle which is to reset the control FFs (CiFF, COMPFF 
and SCFF) and select the C address where the data is to be 
accumulated. 

51 The basic function of SI is to read the data from the 30s (SS), 

60s or 70s (DS) and select the corresponding location that is to 
be added. 

52 The basic function of S2 is to read the data to be added and to 

set MR — >MEM so that the data read in S2 can be written back in S3. 

53 In S3 the data to be added is written back into the 20s (SS) or 

20s and 30s (DS). At the end of S3, the SUM — ->MEMFF must be set 
if a Balance Transfer is being performed. This requires that the 
NOT XFER->C signal is high. The NOT XFER— >C signal is an in- 
version of the NOT T5, NOT T*f, NOT T3, NOT TC, and the K^f (lane 
6l) signals. 
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S3 Kk is the controlling signal of this group and is the Block Transfer 

lane during a SL operation. If lane 6l is not programmed (on a 
Trial Balance operation, it will not be programmed) the RW output 
will be inverted and become NOT XFER — >C» If lane 6l is programmed, 
NOT XFER ->C will be low and SUM — ^MEMFF cannot be set at the end 
of S3. In this case, MR~>MEMFF will remain set and the data 
that is in the 20s (SS) or 20s and 30s (DS) will be written into 
the 30s (SS) or 60s and 70s (DS). This is a comparative operation 
to the TC operation of the E2100. 

Sff In S*f, data is written into the 30s (SS) or 60s and 70s (DS) . 

The DD is stepped and the logic returns to SI if NOT EOC is high. 
If EOC is high, the logic will go to S10 where the operation 
described above will be repeated. When memory location 20 (SS) 
or 30 (DS) has been added or transferred to 30 (SS) or 70 (DS) 
as the case may be, the FFZ EOC MARU ss 0 signal will be high 
and the TBFF will be reset to end the operation. 
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C"S»ALJGN»EORO 



INITIAL CONDITIONS 
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SET CIFF 
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RESET MART k 
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S2 


RE AO 


UG 




SET MR — »>MEM 


UG 











ScTF 

SUM 1*000- 
^gC*(SCFF-»gro) — 
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S3 WRITE 

SET COMPFF 


UG 
UD 


SET SUM —•►MEM 
SET WR »>MEM 


UG 
UG 


SET MART H 


317 


SET MART 1 


317 







(OS) 



DDREV - 

EOC+ (co«oTJo*)- 



CT7> (to^ooo)- 

DDMSD 



DDMSO- 
FFZ«EOC»MARU-0- 
FTT«EOC«MARU-0- 



SH WRITE 

STEP DP 

SEP 1 
SET CIFF 



RESET CIFF 



SET SC F F 



RESET CQHPFF 



RESET TBFF 



SE Q 10 



SET, FFZ 



COUNT HART 



JUL 
314. 

jyjiL 

JUL 
JUL 
Jit, 

jul. 

JUL] 
JUL. 
32SL 

jysL 

313. 
313. 



CIFF 





S10 






0— ^MR 


Vfi 


RESET CIFF 
SEQ. 10 


UG 

UQ 


p 


GT ADDER— ^MARU 
GT MARU ^ ADDER 


UG 
UG 




RESET SCFF 


UG 




SEQ. 0 


UG 









NOTE: 

1 * XFER " T OFF«BT 

2, XFER m~C - TBFF-IT 

3. FFZ MUST FLOAT ON SINGLE STRIPE 
"UG" REFERS TO UPPER GATE SCHEMATIC 

Figure V-19 
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FILLED SHEET AND EJECT OPERATION 

There are two different modes in getting the machine into the filled sheet 
routine. One is during the posting operation (multiple posting) f when the form 
has 37 lines printed and is spaced up to the 38th line. 

The other mode can occur during the read operation, when a sheet is fed in- 
to the machine which has 37 or 38 lines posted. 

The filled sheet light will come up during posting, when the form is spaced 
up to the 38th line. At the 38th line, the beam of light on the front paper switch 
is not obstructed by the form any more and NOT FPS signal comes high. This starts 
a sequence of steps to indicate to the operator that the form has reached the last 
posting line. 



Initial conditions • 
at 216° 



FF3X 
CC5 



LOCK RELAY 



313 
323 



Space up to the 
38th line. 
FPS 



LUSL 




LOCK RELAY 



322 
322 
319 



The LOCK RELAY is energized, the printer will not cycle and the FS lamp is on. 
In order to be able to post the 38th line and write the new data on the form, the 
FS light should be depressed which will close NO contacts of FSL SW„ 
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FSL SW 



FS SW 



313 



FFP • GC5 • FSSW « CLK 



Set FF3X 



313 



FFP • CC5 # FF3X 



FS LAMP 



322 



1 FSL 



322 



FSL- 



LUSL 319 
(reset LOCK RELAY) 



The Printer is cycled now* 

The last line is now posted and the machine tabulates into the IWL position* 
As FF3X is still high, the machine can be cycled and start the write operation. 
At 250° of the program camshaft , CC2 comes high. CC2 and CLK will reset FF3X, which 
is one of the initial conditions for the write logic. 
With LWLFF, CC2 comes high. 

CC2 ' CLK — Reset FF3X 313 

It should be noted that if FSL SW has been depressed in order to write the 38th 
line, the operator could go on posting the form out of the carriage. Therefore, after 
the FS light has come up, the last line should be posted. The write logic and the 
paper handler sequence will be performed in the same manner as on a not filled sheet 
operation. 

If a form is read which has 37 or 38 lines posted, the read logic will advance 
as usual prior to the line find routine. In the case when the form has 37 lines 
posted, the line find pulse is between the 3k and 35 line. If the form has 38 lines 
posted, the line find pulse is between the 35th and 36th line. The routine explained 
in the following lines will be done taking a form with 37 lines posted, because it 
is more critical than the case with 58 lines. 

As the line find pulse is between the 3^th and 35th line, 2ms from the 3^th 
line, the printer will get locked before tripped by MB2, avoiding the operation on 
the 38th line. 
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The information has been read into the memory, where it is stored and the FS light 
will be on. See Figure No. V- 20 and refer to the paper handler logic in the read 
routine . 

The LOCK RELAY prevents cycling the printer, the carriagemotor continues 
running, REVFF is reset and the program camshaft" is at lkk° . Depressing the FSL SW 
(filled sheet light switch) will turn high FS SW signal, which in turn causes EJFF 
to be set. 



Initial Conditions 

FSL 

CCk 

LOCK REL. 



REVFF 



322 
323 

305 



Depressing FSL SW- 
FSSWCC*MFSL»CLK- 
EJFF • CLK — 



FPS.CCl'EJFF'CLK- 
EJFF • CLK— 



-FS SW 
-Set EJFF 

CRG MOTOR FF (already set) 

SET PROG CAM FF 

Reset PRINTER OPERATE FF 



313 
320 
30k 
30k 
307 



CRG MOTOR FF [|p>- 

PROG CAMFF (si 



-ENERGIZE CRG MOTOR RELAY 
• ENERGIZE PROG CAM SOL 



EJFF 100ms Delay 

PDFF.CRG OPEN* TAB ~J^> — 



- PDFF 
PDSOL 



The program camshaft turns 

CC2 P Reset 

Reset SL (Rl) 



CC1»CC5»CLK- 



Reset L-2FF 



307 
307 
306 



322 

305 
322 
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CC2«CC6'CLK 



Reset EJFF 



320 



CC2«CC6«FPS»CLK- 



Reset ORG MOTOR FF 



304 



CC2»CC6«FPS«CLK 



Set SSFF 



305 



CC2«EJFF«CLK 



Reset PROG CAMFF 



304 



PROG CAM FF S. 



CRG MOTOR FF S! 




STOP CRG MOTOR 



DROP PROG CAM SOL 



322 



SSFF • BOLP 



Reset PDFF SIG 



305 




Reset PDFF Sig.EJFF'CLK- 
PDFF R>D(J> 



Energize Stop PD SOL 305 



Reset PDFF 



305 



EJFF signal high will assure that the carriage motor stays on during the eject 
routine, will set the Program Cam FF, reset Printer Operate FF and trigger the 100ms 
DMV, which when timed out, set PDFF. 

As soon as the program clutch solenoid is energized, the program clutch will 
trip and the program camshaft turn. Similarly, when the paper drive solenoid is 
energized, the paper drive clutch is tripped. As the REVFF is reset the form is 
driven out of the carriage. At l80° of the program camshaft, CC2 comes high causing 
a RESET and a RESET SL (Rl) pulse. 

CC1# CC5 will reset L-2FF and when CC2 • CC5 comes high, RLFF is reset. At 
approximately 320° of the program camshaft CC2 • CC6 comes high resetting EJFF and 
CRG MOTOR FF. NOT EJFF and CC2 reset PROG CAM FF. CRG MOTOR RELAY de-energizes 
and cuts the carriage motor power off. 

As SSFF is set, the next BOLP gives a Reset PDFF SIG causing with NOT EJFF 
the resetting of PDFF. NOT PDFF energizes STOP PD SOL decoupling the paper drive 
clutch. 

The program camshaft stops at 360° having performed logically the previous 
steps as well as restoring mechanically the paper handler tray. 
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ERROR DETECTION GATING 

The purpose of the ERROR FF and the gating that controls it, is to have in the 
E2150 a means of checking the read and write operation of the magnetic stripes on 
the form. 

During the read operation, the read ledger logic follows a sequence which allows 
checking each word for parity, see gates No. 11, Ik and Fig. V-21, for its sign, 
gates No. 9i 10 and 12, 13, as well as form skew during the inward travel, gates 
No. 6 and ?• When all the cells of an incoming form have been read, the end of 
message check is performed, gates No. 15, 16 and 18. 

The steps to test each of the previously named conditions are not performed 
at the same time during a read operation, but separately and at different points 
in the logic. 

The parity check is performed at the end of each word that has been read from 
a form and stored in memory. Refer to the read ledger logic. Therefore, this check 
is performed in DDMSD as many times as words are written on the form. There are 
two parity counter FFs (PI and P2) for the X stripe and two PFFs (PI and P2) for 
the Y stripe. It is required-at the end of each word that has been read, to have 
both parity FF set. This implies that the correct number of data pulses for a word 
have been picked up by the head and recorded by the electronic section. Data pulses, 
as they are read in, count up the parity counters. In order to fulfill the required 
parity condition at the end of each word, the initial setting of PI and P2 for a 
word has to be in accordance with the data pertaining to the word. The reason which 
can cause that the parity FF do not fulfill the required condition of both being 
set at the end of a word, could be caused by information not being read from the card. 
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Not reading information can be due to the fact that it was not written on the form, 
is too weak to be picked up or was originally written on the form but the magnetic 
stripe is damaged and the information is therefore lost. This would cause the parity 
counter to be out of step with the rest of the logic and set the ERROR FF in DDMSD 
(Parity errors are detected by gate No. 11, Fig, V-21) for the X stripe and gate No. 
Ik controls parity for the Y stripe. 

During DDO of each word, that is, at the read start of a word, logic checks 
if a sign, plus or minus has been read. It is possible to get an error condition 
due to having read two signs, see gates No. 9* 12 and Fig. V-21 or no sign, gates 
No. 10 and 13. Therefore, a sign for each word has to be written and also read 
back. 

In the case where the numerical information stored on the form is all zeros, 
there will be two parity pulses and a sign pulse in DDO per word. The information 
has to be read back into the electronic section in order to set the parity flip 
flops. This assures that the machine is writing and reading the information 
correctly, even if the numerical data is zero. 

The end of message check, gates No. 15, 16, 17 and Fig. V-21, tests if the 
counter FF (SRCX and SRCY) were stepped up correctly when all the information has 
been read from the form. As an example, it could happen that one or several comple- 
ment pulses are not read during the last word. This would cause that the electronic 
section to fail to step uo to DDMSD and check parity. As it does not get into the 
routine of checking parity , it cannot detect the error by this means. The end of 
message gating checks if the counter flip flops (SRGX and SRCY) were counted up 
to one. If the logic has stepped through correctly, SRCX and SRCY were counted 
up from zero to one on the last complement pulse in DDMSD of the last word. When 
complement or complement and data pulses are missing in the last word, the end of 
message gating would detect this error. 
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The machine can get into an error condition if the form should skew. As can 
be recalled from the read ledger logic, FF1X or FF1Y can be set, depending on which 
of the pulses on stripes X or Y, will count up first the shift register counters 
to the third complement pulse in DDO of the first word. The setting of FF1X or 
FF1Y at this point determines for the rest of the reading operation of a form, if 
the X or Y side respectively will enter first for each digit into the memory storage 
logic. Taking an example, it will be supposed that FF1Y was set first during the 
reading of a form. Then FF1Y is set and FF1X is reset. The logic for storing the 
information into memory, which consists of FF6, SB and SC will then always wait to 
store the Y data for a particular digit first, before the X data can do the same. 
At the end of the X data storage in memory, the DDFF are stepped and the logic 
waits again for Y. Now, if due to skew the h X cells of a digit are read prior 
to the corresponding Y digit (k Y cells), even though at the start of the reading 
FF1Y was high first, the logic waits until the k Y cells have been read from the 
stripe o When it is through with reading the k Y cells, the logic goes into the 
routine of storing the Y digit into memory. Once this is performed, the corresponding 
X digit, which was waiting the moment SRCX counted to zero, is stored in memory. 

Suppose the delay the X digit (k X cells) and Y digit (*f Y cells) under this 
situation is over 7^0 usec 0 (one cell). Signals on gate No. 7, Fig. V- 21 SRCX - 0, 
NOT SRCY - 1 and FF1Y will be high. When discriminator Y, set at the start of the 
third cell, times out, signal SET FF1Y comes high with the second CLK pulse there- 
after, indicating that the skew is over 7^0 usee, and ERFF is set through gate No. 
7, 19* See also timing Fig. V-2U 

At this point, it should be recalled that data and complement information is 
written from the head in exact time intervals. The actual spot where it is recorded 
on the stripes during the write operation, depends on the form travel and the relative 
position between the magnetic heads. 
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Therefore , the physical intervals between data and complement pulses on a stripe 
will have certain variations from one cell to the other and also a cell on one 
stripe with its corresponding cell on the other stripe. During read, the time 
interval between the magnetic recorded complement and data information as it passes 
under the heads, where it is sensed, is again subject to form travel as well as its 
location on the stripe. Therefore, when a form is read, data and complement pulses 
are actually received by the electronic section in a time range around the original 
timing intervals given during the write operation . This time range is around 70 
usee. 

Now taking this into consideration, suppose a form gets, due to skew, into 
a timing difference of around 7^0 usee, between the X digit leading the Y digit 
with FF1Y set* Because of the range in which the pulses are read, on some occasions 
the timing difference between digits will be under 7^0 usee, and on others above . 
The first time the conditions at gate No* 7 and fulfilled, will set ERFF as shown 
in timing Fig, No. V-22 and the reading operation is stopped. 

The form can also skew in the other direction, that is, if for example FF1Y 
is set at the beginning of a read operation and the cells on the Y stripe for each 
digit are always read ahead of its corresponding X cells. The limits in regards 
to the logic in this case, before ERFF is set, are wider than in the previous case. 
It could also be possible to get into a situation as just described, without skew, 
but due to the fact that the X head is positioned ahead of the Y head and the form 
so written, is read on another machine with the magnetic heads correctly set* 
Under this situation, the Y cells for a digit could be read up to lk8o usee, (two 
cells) minus one clock pulse ahead of its corresponding X cells without setting ERFF. 
Again, due to the range in which the recorded information is read in, a form which 
has around two cells timing difference between the Y and Y cells, Y leading Y with 
FF1Y set, set ERFF as soon as the required conditions on Gate No. 7* Fig. No. V- 21 
are fulfilled. Also refer to timing Fig. V-23. 
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When an error should occur during the reading of a form, one of the previously 
mentioned conditions sets ERFF, ERFF in turn resets RLFF, resets ORG MOTOR FF, the 
form stops traveling and the read lamp on the right of the keyboard remains lit, 

~~ - Set ERFF 



Error Condition EJFF > CLK - 



LWLFF 0 VFF'ERFF 

ERFF * RLFF . CLK- 
ERFF « CLK 



ERFF 'EJFF • CC^ • CLK ' 



CRG MOTOR FF 



~ Read Light 

- Read Lamp 
-Reset CRG MOTOR FF 
-Reset RLFF 

- Set SSFF 

- Stop CRG MOTOR 



321 
322 

30*f 
309 
305 



SSFF* BOLP 



Reset PDFF SIG ♦ REVFF - 



Reset PDFF SIG • EJFF » CLK- 
PDFF — 



-|pjx£>- 



PDFF * WS 



REVFF 



Reset PDFF SIG 305 

-RESET 307 

■RESET SL (Rl) 307 

-Reset PDFF 305 

ENERGIZE STOP PD SOL 322 

■Reset REVFF 305 

ENERGIZE RET SOL 322 



When the Read Lamp on the keyboard is depressed, it closes normally open con- 
tacts of Read Light Switch and EJ KEY signal comes high. EJ KEY signal together 
with Read Light signal sets EJFF and once EJFF is set, the eject routine starts as 
follows . 

Initial Conditions Read Light 322 

CClf 

ERFF 321 
RLFF 309 
CRG MOTOR FF 30k 
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REVFF 305 

Depressing Read Light SW EJ KEY SIG 

EJ KEY SIGf READ LIGHT* CLK Set EJFF 320 

EJFF . CLK — Set ORG MOTOR FF 30^ 

ORG MOTOR FF 1|^ > ENERGIZE CRG MOTOR RELAY 

EJFF --100ms delay PDFF 305 

PDFF » CRG OPEN » TAB (pd£> ENERGIZE PD SOL 322 

The form travels outward until it leaves the pressure rolls and NOT FPS signal 
comes high. 

FPS " CC1» EJFF • CLK Set PROG CAM FF 30k 

PROG CAM FF [|g> ENERGIZE PROG CAM SOL 322 

The program camshaft starts turning. 

CC2' 1 Reset 307 

Reset SL (Rl) 307 

CC1 • CC5 • CLK Reset L-2FF 306 

CC5 • VFF » CLK Reset ERFF 321 

ERFF Read Light 322 

CC2 » CC6 • CLK Reset EJFF 320 

CC2 # CC6 • FPS • CLK Reset CRG MOTOR FF 30k 

CC2 ♦ CC6 • FPS • CLK- Set SS FF 305 

CC2 * EJFF • CLK Reset PROG CAMFF 30*f 

SSFF • BOLP — — Reset PDFF SIG 305 

Reset PDFF SIG • EJFF « CLK — Reset PDFF 305 

CRG MOTOR FF |sD> STOP CRG MOTOR 
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FROG CAM FF 



DE-ENERGIZE PROG CAM SOL 



322 



PDFF 




ENERGIZE STOP PD SOL 



322 



EJFF signal high sets CRG MOTOR FF, triggers the 100ms DMV which when timed 
out, sets PDFF. As REVFF is reset, the form is driven out of the carriage. 

The form travels outward until it leaves the pressure rolls, NOT FPS signal 
coming high. NOT FPS sets PROG CAM FF and as soon as the program clutch solenoid 
is energized, the program clutch will trip and the program camshaft turn. At 
180° of the program camshaft, CC2 comes high causing a RESET and a RESET SL (Rl) 
pulse . 

CC5 at 216° of the program camshaft resets ERFF, L-2FF and the Read Light is 
turned out. At approximately 320° of the program camshaft, CC2 * CC6 comes high 
resetting EJFF and CRG MOTOR FF. Also with CC2 * CC6, SSFF is set and NOT EJFF and 
CC2 resets PROG CAM FF. 

As SSFF is set, the next BOLP gives a Reset PDFF SIG causing the NOT EJFF 
the resetting of PDFF. NOT PDFF energizes STOP PD SOL decoupling the paper drive 
clutch. 

The program camshaft stops at 360° in its clutch detent, the carriage motor 
stops, the form is out of the carriage tray and the electronic section is ready 
to start a new read operation. 

At the end of a read operation, an error condition may arise by not reading 
the Line Find pulse. When this happens, the form travels outward until the pressure 
rolls have no grip on the form any more. NOT FPS signal comes high and gate No. 
8 detects this case allowing to set ERFF with the next CLK„ Once ERFF is set, 
the electronic section performs a series of logic steps as follows: 



Error Condition • EJFF • CLK- 



Set ERFF 



321 



ERFF « EJFF *CC*t»CLK 



Set SSFF 



305 




READ LIGHT 



321 



321 
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SSFF • BOLP Reset PDFF SIG 305 

Reset PDFF SIG • EJFF • CLK— Reset PDFF 305 

PDFF Jpd£> ENERGIZE STOP PD SOL 322 

PDFF • CCk t FPS |J> r— FS LAMP 321 

1 — FSL 321 



When ERFF is set, the READ LAMP and READ LIGHT signal come high and SSFF is 
set. With the next BOLP and SSFF set a Reset PDFF SIG is obtained resetting PDFF 
and stop PD SOL is energized 0 With NOT PDFF at lkk° of the program camshaft and 
NOT FPS puts FS LAMP and FSL signal high* 

The carriage motor continues running and the program camshaft stays at l*f*f°. 

Depressing the READ LAMP SW or the FS LAMP SW sets EJFF and a normal eject 
routine is done as already explained , restoring the electronic section as well as 
the carriage tray. 

Depressing FSL SW — FS SW 313 

FS SW ♦ CCk • FSL • CLK Set EJFF 320 

or 

Depressing READ LAMP SW EJ KEY 513 

EJ KEY • READ LIGHT • CLK Set EJFF 320 

With EJFF set at lMf° of program camshaft, a normal eject routine is performed* 

ERROR CONDITIONS DURING WRITE 

The E2150 has, for the write on stripe operation, several error detection gates 
which can come high under certain conditions during write and set ERFF. This is to 
assure that the information recorded on the magnetic stripes is as required for a 
subsequent read of a form. 
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During the write operation, it is checked if there was a failure to write data 
or complement pulses, if information was written on the stripe when it was not 
supposed to be written, if the carriage motor speed is in the range for the proper 
packing density of pulses on a stripe and if the end of message check is correct. 

An error by failing to write data or complements pulses, would be detected by 
gate No. 1 for the X stripe and gate No. 3 for the Y stripe. The inputs at gate 
No. 3 (Y stripe) require for an error condition a WRITE Y PULSE and FF3Y set. WRITE 
Y PULSE is obtained with each complement pulse or each time a data pulse is written. 
FF3Y is reset by WMY pulse. The write monitor circuit sends out a WMY pulse each 
time a current reversal takes place in the corresponding magnetic head. WMY is 
emitted only if the inductance of the magnetic head is the correct one (number of 
active turns) and the current through the head winding was strong enough to saturate 
the stripe. At the end (trailing edge) of the WMY pulse, which has a length of 
around 16.5 usee. FF3Y is reset. If due to no current reversal or a faulty situation 
in the head, no WMY pulse is emitted and FF3Y stays set. When the next pulse is 
going to be written, WRITE Y PULSE comes high for 12 usee, as well as gate No. 3 
and with CLK, ERFF is set. A similar procedure is followed by gate No. 1 for the 
X stripe. 

Gate No. 2 (X stripe) and gate No. 5 (Y stripe) detects if data pulses are 
written by the magnetic heads on the X or Y stripes respectively, when there was no 
indication from the logic to do so. This means that there is a current reversal 
in the winding of the Y head for example, and a WMY pulse emitted from the write 
monitor circuit with no WRITE Y PULSE present. WRITE Y PULSE, which is controlled 
by logic, sets at its trailing edge FF3Y0 A situation as just mentioned could be 
caused by reversing the state of FF9Y due to noise on its input gates, a breakdown 
in components on the input gating or wrong input signals due to machine malfunction. 
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The result would be a reversal in the head current, writing a pulse on the stripe, 
without indication from the logic. Gate No. 5 gets high with NOT FF3Y and WMY and 
with CLK sets ERFF. 

The packing density of the pulses written on the magnetic stripes will depend 
on the velocity with which the form passes under the magnetic head and the US MVFF 
frequency, which is fixed. Therefore, the packing density basically depends on the 
carriage motor speed. The motor speed is adjustable and is checked for the proper 
R.P*M. by counting the USMVFF pulses between the BOLP. The counting operation has 
been explained in the write paper handling logic and it should be referred to at 
this point. 

Gate No. *f detects when the speed of the carriage motor is too slow or too fast. 

In both cases, the counter FF are not reset when they have been counted up to 27, 28 
30 **H. 

%*> 29 j\ This puts gate No. *f high because the counter FF will step up to 32, setting 
with CLK the ERFF* 

The end of message check, gate No. 15 tests if the counter FF (SRCX) were 
stepped up correctly when all the information has been written on the form. The 
SRCX are stepped up during write with the DP* After the last digit of the last word 
has been written on the stripes, the write ledger logic goes into a routine for 
writing the read start message « The read start message as can be recalled, consists 
of a data pulse botwc&n^two complement pulses. As the SRCX counter resets to 0 after 
the last DP in DDO of the last digit, it is stepped up to one with the read start 
data pulse o When the form stops interrupting the beam of light at the front paper 
switch, signal FPS comes high. Gate No. 18 checks with the FPS high on the write 
operation if the SRCX counter fulfill the required condition of having been counted 
up to one by this time. Not to fulfill this condition at the end of a write operation 
is caused when the write ledger logic gets out of step. 
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SRCX not counted up to one makes gate No. 15 high which together with CC6 and NOT FPS 
put gate No. 18 high. This in turn together with CLK sets ERFF. 



Error Condition • EJFF • CLK" 

ERFF « CLK 

WLFF 



Set ERFF 321 
■Reset WLFF 310 
•Stops the write ledger logic, no 
further information is written on 
the stripes but the form continues 
traveling outward. When the form 
does not interrupt the beam of light 
any more, FPS comes high. 



FPS • CC6 ♦ L-2FF » CC1 CLK- 
PROG CAM FF 



~js§> 



— - Set PROG CAM FF 

— - - ENERGIZE PROG CAM SOL 



CC2- 



CC2 ' EJFF * CLK- 



CC2* CC6# FPS • CLK- 
CC2 ' CC6 • FPS # CLK- 



The program camshaft cycles 

, RESET 

RESET SL (Rl) 

Reset PROG CAM FF 

Reset CRG MOTOR FF 

Set SSFF 



CRG MOTOR FF 



SSFF • BOLP 



Reset PDFF SIG • EJFF • CLK ■ 
PDFF — 



PDg>- 



CC1 » CC3 • CLK 

CC1 . CC3 ► CLK 

LWL FF jsj£>- 



STOP CRG MOTOR 

Reset PDFF SIG 
•Reset PDFF 

ENERGIZE STOP PD SOL 
•Reset L-2FF 
■Reset PWFF 

WRT LAMP 



30k 
322 

307 
307 
30^ 
30^ 
305 



305 
305 
322 
306 
310 
322 
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LWL FF remains set, the program camshaft is in its detent position at 0° , ERFF 
is set and the WRT LAMP is on* This indicates that one of the previously mentioned 
error possibilities during a write operation has occurred and the operator seeing 
the WRT LAMP on, moves the carriage into the WC (write correction) position and writes 
again the information on the form. 

The WC position is essentially a BC position which is also programmed for NOT 
ALIGN. The NOT ALIGN signal prevents the LF write amplifier coming on to erase the 
line find pulse. The form is aligned at the first printing line, the console is 
cycled with the hammer block active and the carriage moves to a write ledger position 
for another write ledger operation. 

When a paper handler write logic is started and a malfunction occurs in such 
a way that PDFF and REVFF are not reset, the form is not reversed in its travel and 
would come out of the back part of the carriage tray. This situation could be 
caused for example; by not reading the sync pulse on the X stripe during a write 
operation. As the form continues moving inward NOT FPS signal comes high, CC6 is 
high, the counter FF (SRCX) are reset and gate No. 15 and 18 set ERFF with the next 
CLK, Due to this, WRT LAMP is lit, PDFF and REVFF remain set, the carriage motor 
continues turning and the program camshaft is at 288°. As L-2FF is still reset at 
this point PROG CAMFF cannot be set when NOT FPS comes high and cycle the program 
camshaft 0 

Depressing the WRT LAMP puts high WRT L SW signal. WRT L SW • LWL FF* CC6 ♦ 
CLK set EJFF which in turn is going to start the eject routine at 288°. 




321 



Depressing WRT LAMP SW 



•WRT L SW signal 



513 



WRT L SW # LWLFF * CC6.»CLK 



Set EJFF 



320 



EJFF* FPS* CC1 # CLK 



Set PROG CAM FF 



30k 



PROG 
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CC2 



CC2 • CC6 • CLK 



CC2 • CC6 • FPS • CLK 
CC2 * CC6 « FPS • CLK 
CC2 • EJFF • CLK 



CRG MOTOR FF- 
SSFF • BOLP 



-RESET 
-RESET SL 
•Reset EJECT FF 

Reset CRG MOTOR FF 

Set SSFF 

•Reset PROG CAM FF 

STOP CRG MOTOR 
Reset PDFF SIG 



Reset PDFF SIG ♦ EJFF • CLK- 
PDFF IPDC 



PDFF • WS ' CLK- 
LWLFF • ERFF 



- Reset PDFF 

- STOP PD SOL 

- Reset REVFF 

- WRT LAMP 



307 
307 
320 
30k 

305 
30k 

305 
305 
322 

305 
321 



With EJFF set the PROG CAM FF is set and the program camshaft clutch tripped 
causing the program camshaft to turn. At approximately 320° of the program camshaft, 
CC2 and CC6 come high resetting EJFF, CRG MOTOR FF and SSFF. NOT EJFF and CC2 resets 
PROG CAM FF, 

As SSFF is set, the next BOLP gives a Reset PDFF SIG causing with NOT EJFF the 
reseting of PDFF. NOT PDFF energizes STOP PD SOL decoupling the paper drive clutch 
and NOT PDFF#WS and CLK reset REVFF. 

The program camshaft stops at 360° in its clutch detent and the carriage motor 
stops turning. As LWLFF and ERFF remain set the WRT LAMP is on. The operator has 
to take the carriage into a WC (write correction position) and attempt to write again 
the information on the form. 
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TYPE TO AND FROM MEMORY FEATURE - USING UPPER AND LOWER CASE KEYS 

The Type To Memory portion of this feature allows alphanumeric data 
entered into the typewriter keyboard to be stored in memory. The Type From 
Memory portion allows the typewriter to be operated from data stored in mem- 
ory. When this feature is incorporated in the striped ledger machine, alpha- 
numeric data, stored in memory, can be read from and written onto the stripes. 
The main application of Type To and From Memory will be in conjunction with 
striped ledger, however, the feature is independent and the striped ledger 
will not be discussed further here. The Type To Memory portion of the 
feature will be covered first. 

TYPEWRITER CODING 

The Typewriter incorporates seven coding slides to provide the vertical 
and lateral limits for the type box. An eighth (Shift slide-SH) to indicate 
upper or lower case type and as an end of message control when the TAB or 
RET keys are used. As the typewriter camshaft cycles, various combinations 
of the coding slides are allowed to move rearward depending upon which key 
on the keyboard has been depressed. The two positions of the coding slide, 
normal and rearward, provide a binary condition which can be designated as 
0 and 1. The normal position is the 0 condition and the rearward or indexed 
position is the 1 condition. The type arrangement and coding charts are shown 
in the flow chart section of the prints. Slides 1, 2 and 3 position the type 
box in its horizontal row while slides 4, 5 and 6 position the box in its 
vertical row. Slide 7 is used to indicate that a typewriter tab, return or 
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space key has been used. Slide SH is controlled by the shift key and in- 
dicates that the shift key has been depressed. The RET 3 key is the normal 
carriage return key used when typing into memory and does not signify an end 
of alphanumeric condition to the logic. The RET 1, RET 2, and TAB 4 keys 
normally signify an end of alphanumeric to the logic, however, these keys 
may be used without ending alphanumeric, if the SHIFT key is held down while 
they are depressed. The end of alphanumeric code consists of slides 3 and 7. 
When the shift key is depressed, slide 3 signal is gated out and only the 7 
slide of the end alpha code is written. 

One of the Vertical columns of the type box can be selected by encoding 
two slide combinations in memory (slide 5 or slide 5 and 6). Two of the 
lateral rows of the type box can be selected by encoding two slide combina- 
tions (slide 1 or slides 1 and 3) (slide 2 or slides 2 and 3). 

ELECTRICAL SIGNALS 

The position of each of the eight slides is converted into electrical 
signals by reed contact magnetic switches, which are actuated when the slides 
move rearward see Fig.VI-1* Each slide is equipped with a thin strip of 
metal or "flag" which is interposed between the reed switch and its magnet, 
when the slide is at normal. In this position, the flag acts as a shield to 
prevent the magnetic field reaching the switch. When the slides are indexed, 
the flags are removed from the shielding position between the magnet and switch 
and the magnetic field causes the switch contacts to transfer. 

Each switch is wired to a relay wetter circuit, which provides a -4V or 
low signal, when the slides are normal and a ground or high signal when the 
slides are indexed. The low and high signals represent zeros and ones to the 
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electronic logic. On each typewriter cycle, eight bits of binary infor- 
mation are provided for the electronic section logic. 

DATA STORAGE IN MEMORY 

The memory consists of a four bit digit, therefore, more than one digit 
position is required for storage of a eight bit typewriter character. The 
bits from slides 4, 5,6 and SH are stored in an even tens digit memory 
location (20-29, 40-49, 60-69, etc.). These bits are referred to as the numeral 
or N bits. The bits from slides 1, 2, 3 and 7 are stored in an odd tens digit 
memory location (30-39, 50-59, 70-79, etc.). 

These bits are referred to as the zone or Z bits. The Z bits of a 
character are always stored in a memory location which is ten higher than 
that where the N bits are stored. This permits the selection of the N and Z 
bit memory locations by setting and resetting the MART1FF. For example, if 
the N bits of a character are stored in DD3 of memory location 21, the Z bits 
will be stored in DD3 of memory location 31. 

TEMPORARY STORAGE 

Since eight bits are to be gated into the electronic section simul- 
taneously, additional temporary storage and working elements were necessary. 
Four flip flops similar to the WR were added. These flip flops are known as 
the SRX1FF, SRX2FF , SRX4FF and SRX8FF. In addition, to use as a storage and 
working register on the Type To and From Memory feature, these flip flops are 
used as a Shift Register (data is read in serial form) on other features. The 
X is an identification from other shift registers used with the striped ledger. 
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Figure VI -2 
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When the eight bits are gated to the electronic section, bits from 
slides 4, 5, 6 and SH (N bits) are gated into the WR and bits from slides 
1, 2, 3 and 7 (Z bits) are gated to the SRX. 

WRITING DATA INTO MEMORY 

Alphanumeric data storage in memory must start in an even tens digit 
memory location for the N bits and the next higher (odd) tens digit for the 
Z bits. Data is stored from the MSD digit downward to DDI. Data is not 
stored in the DDO position. After twelve characters (1 word) are stored, 
the next higher memory location is selected and storage again starts in the 
MSD. When 120 characters (ten words of memory) have been stored, another 
even tens digit Memory location must be selected. If less than 120 charac- 
ters are to be stored, the Memory locations beyond the last alphanumeric 
storage can be used for regular keyboard entries. For example, if a maxi- 
mum of 60 characters are to be stored and the storage is to start in memory 
locations 40 and 50, the alphanumeric characters will not extend beyond mem- 
ory locations 44 and 54. In this case, memory locations 45 thru 49 and 55 
thru 59 could be used for regular storage of data. 

ADVANCING MEMORY ADDRESS 

To provide a means of selecting and advancing the units of memory 
address while typing to memory, four flip flops have been added. These are 
the Memory Address Register Units (MARU) flip flops MARU1, MARU2, MARU4 and 
MARU8. These FF*s are used as a register or storage location for the units 
of memory address, the MAUI, MAU2, MAU4 and MAJU8 data from the wetter en- 
coder is gated to the set input of the respective FF by the A MR. An 
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inversion of the data is also fed into the reset side of the flip flops. 
The A MR signal also makes a third leg of the MARU's high so that the MARU's 
can be set by the clock • 

The output of the MARU's is gated into the adder during each sequence 
Z of the TIM or TOM operation, the CiFF is set by the Not DDO signal soon 
after the start of the operation. The output of the adder will then be 
equal to the MARU f s plus l f The adder output is gated to the MARU input 
by the SZ and DDO signals which will also make the third leg of each MARU 
set and reset gate high so that the MARU f s can be set equal to the adder 
by a clock pulse, the MARU1 and MARU 8 signals are gated together to pro- 
duce the MARU=9 signal when both are high. 

The AMR signal causes the MARUFF's to be set by the MAU signal at the 
start of each console cycle and the SZ, DDO and CiFF signals cause the MARU 
digit to be increased by one. 

The MARU signals are used in the selection of a memory address in much 
the same manner as the MART signals are used in the arithmetic logic. 

The MART4, MRT8 and MARH1FF * s have been added to enable selecting a 
memory address up to 199. 

PROGRAMMING REQUIRED FOR TOPING TO MEMORY 

The Type To Memory (TTM) lane 45D must be programmed in the last 
printer position before typing to memory is to begin. This lane provides 
the signal for setting the Type Into Memory (TIM) flip flop, which is 
equivalent to a T time flip flop in the arithmetic logic. 

TYPEWRITER TIMING CAMS 



The Typewriter Timing Cam 1 (TTC1) see Fig VI-2 which is closed from 
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COUNTING MARUS WITH ADDER AND CIFF 



MAUI 



MARU1 
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50° to 70° of the typewriter camshaft cycle, provides the signal to the logic 
to cause the slide position information to be written into the memory, by 
setting the TTCFF. The TTCFF-CLK signal sets the Bounce Eater (BEFF) • TTC1 
is an ignition type switch which is mounted at the lower center of the left 
auxiliary sideframe and is driven from the typewriter camshaft through a gear 
arrangement, TTC2 is mounted adjacent to TTC1 and is made from 200° to 300° 
of the camshaft cycle* TTC2 resets the flip flops which were set by TTC1 
and resets the Type Into Memory (TIMFF) at the end of the operation. 

SLIDE LIMIT SOLENOIDS 

Eight solenoids see Fig, VI -U. mounted on the auxiliary left sideframe 
near the machine trip solenoid, provide limits for the slides during the 
TFM operation. The solenoid for the SH slide is energized by the shift 
key and is used during the Type To Memory operation. Solenoids 1 thru 7 
must be energized to block coding slides 1 thru 7. Solenoid 8 must be en- 
ergized to release the SH slide. 

TYPE TO MEMORY BLOCK DIAGRAM 

In the block diagram, Fig, VI-!?- thc typewriter keyboard is shown with 
four outputs. One is to position the type box. This is the normal mechan- 
ical function and is very similar to the standard typewriter. The second 
output is shown feeding the card to tape punch encoder from keyboard switches. 
These switches are the normal outputs for the P and PA series of machines and 
are shown here to indicate compatability. 

The third and fourth, the prime outputs for this discussion, are the 
coding slide switches. The information from these switches is gated into the 
SRX and WR during the TTM logic. 
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The data in the WR (N) is then written into the selected memory lo- 
cation* The data (Z) in the SRX is transferred to the WR, the MART FF's 
are counted and the Z bits are then written into the higher memory location* 

TYPE TO MEMORY CONTROL CIRCUITS 

When the printer cycles in the last stop position, before Type To 
Memory begins, the TTM lane switch and its RW will cause the Type Into Mem- 
ory (TIM) flip flop to be set at the end of T6 , see Fig. VI -7- The TIMFF 
provides logic signals to allow writing into memory and provides a signal to 
pick the BCYBD Lock Solenoid if a lock condition has occurred on the initi- 
ating cycle. The KYBD Lock Solenoid locks the typewriter keyboard. The 
TIMFF remains set until one of three conditions is met. 1 # If an Invalid 
Memory Address has been selected, the MAFF signal would cause the LOCK sig- 
nal to be high and pick the KYBP'LOCK SOL. TIMFF will be reset by the MAFF 
Reset signal. 2. When the SRX8 and SRX1 signals (from slides 7 and 3) are 
high simultaneously an end of message is indicated, the SRX8 # SRX1»TTC2 sig- 
nals reset the TIMFF after the last character is written into memory. 
3. When DDO and MARU=9 signals are high simultaneously, the group of memory 
addresses selected at the start of the type to memory operation have been 
filled. The DDO*MARU=9*TTC2 signals reset the TIMFF to halt the type to 
memory operation. If more typing to memory is desired, another printer cycle 
must be made to select a new group of memory locations and re-initiate the 
type to memory operation. 

The signal which triggers the electronic section into operation to re- 
ceive and write data from the typewriter keyboard to memory is the TTC1 
switch, see Figure VI-2- 
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As with any switch, a certain amount of electrical noise is generated by 
contact bounce. The phase flip flop (PHFF) f Typewriter Timing Cam flip flop 
(TTCFF) and Bounce Eater flip flop (BEFF) minimize this noise and synchronize 
the TTC1 and TTC2 signals with clock. PHFF is a complementing FF and pro- 
duces 12 us pulses, PHI and PH2, these pulses are 180 out of phase. PHI is 
wired to the set and reset side of TTCFF. PH2 is wired directly to the re- 
set side of BEFF and through an AND Gate to the set side of BEFF. If a high 
frequency noise pulse appears from TTC1 or if TTC1 makes during the latter 
part of a clock pulse which PHI is high, a short pulse will appear at the set 
side of the TTCFF. This pulse may do one of two things (a) Set TTC or (b) 
Appear at TTCFF output without setting TTC. If TTC is set, its output with 
PH2 # TIM+T0M-CLK will set BEFF. If the short pulse did not set TTCFF but 
appeared at its output, PH2 inhibits the gate and BEFF cannot be set. BEFF 
can never be set unless TTCFF has been set. BEFF controls the sequences for 
reading data from or writing data into memory. 

END OF MESSAGE AND CARRIAGE MOVEMENT CODES 

The End of Message code is a nine in the odd tens memory decade. This 
appears as a SRX1-SRX8 during type to memory and as an MR1 •MRS during type 
out of memory. This code is normally entered by the 3 and 7 coding slides when 
the RET 1, RET 2 or TAB 4 keys are used. RET 3 does not allow slide 3 to be 
indexed and does not produce the end of message code. If the shift key is 
held depressed while RET 1, RET 2, or TAB 4 are used, the SRX1FF is not set 
and the end of message code is not produced. When the shift key is indexed, 
a circuit to pick the Shift slide solenoid (L858) is energized, see Figure 7. 
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The shift slide solenoid positions the blocking slide so that the Shift coding 
slide (SH) is indexed during the operation. The signals from the 7 and SH 
coding slide switches are gated together with an AND gate and inverted to 
produce the NOT SH SL^NOT SL7 signal. If this signal is low, slide 3 cannot 
set SRX1 and the end of message code is not encoded. The SRX8 code alone 
causes the typewriter carriage skip or return mechanisms to become active. 
The typewriter lane of control during the skip or return is encoded in the 
even tens decade of memory by slides 4, 5 and 6, Decoding for lane of con- 
trol will be covered in Type From Memory, 

If the operator does not properly index the space bar, incorrect coding 
may result. The incorrect codes which can be produced in this way, are gated 
by an OR gate and the output is inverted* This signal, when high, inhibits 
setting the SRX1, 2 and 4 and WR 1, 2 and 4 FFs. Slide 7 is encoded which 
produces a space instead of wrong carriage skip or return, 

TYPE UPPER CASE CHARACTERS 

Upper case characters may be encoded in memory by depressing the shift 
key with thfc desired character. The SH slide solenoid is picked and the SH 
slide is allowed to index. The SH slide will cause switch S858 to transfer 
which sets WR8FF and encodes an 8, in addition to the normal character codes, 
in the odd tens decade of memory. The SH slide also mechanically positions 
the type box to the left to print the upper case characters, 

TYPE TO MBEORY DATA FLOW CHART - Initial Conditions, see Prints 

The initial conditions are those at the end of the initiating printer 
cycle. 
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(DDO) 



The DDO FF is set at the end of each printer cycle. 



(CiFF) 



The CiFF is reset at the end of each printer cycle. 



(COMPFF) 



The COMPFF is reset at the end of each printer cycle. 



(CAD) 



The Memory address where alphanumeric storage is to start is set in 



the MART and MARU flip flops on the initiating printer cycle. 
(TIMFF) The TTM lane switch and RW causes the TIMFF to be set. The TIMFF is 

equivalent to a T time in the arithmetic operation. 
(PICK LOCK RED The TIMFF Picks the lock relay to prevent starting a printer 

cycle during the type to memory operation* 
(PICK KYBD LOCK SOL) When the TIMFF and LOCK signals are high, the KYBD 

LOCK SOL picks to lock the typewriter keyboard. The Lock signal will 

be high when a lock condition such as Invalid Address or ECNC occurs. 
(TTCFF) TTCFF is set by TTC1*PH1*CK at 50° of the TYPEWRITER CYCLE. 
(BEFF) The BEFF is set by TKNPH2-CK when TIMFF is set. BEFF sets the 

electronic sequence W by the trailing edge of the NOT BEFF signal. 

Now the logic for writing a character into memory has started. 

The Sequences used for the Type To and From Memory feature are controlled 
by flip flops the same as on the arithmetic operations. 

MEMORY ADDRESS 

When the memory address is designated as CAD, PAD, AAD, BAD or DAD, on 
the flow charts, the address is selected by a combined output from three 
flip flops see Figure 8* These are the Special Address 1, 2 and 3 flip flops 
(SA1, SA2 and SA3). The SA1 and SA2 signals are taken from the reset output of 
the flip flops while the SA3 signal is taken from the set output of its flip 
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flop* The flip flops are reset by the POR signal when the machine is turned 
on. The SA1 and SA2 signals will then be high and are gated together to pro- 
duce the CAD signal. The not Cad signal is the GAD signal through an inverter. 

The following chart shows the conditions necessary to select a special 
address, see Fig. VI-8 

The ones and zeros of the chart refer to the high or low condition of 
the signals SA1, SA2 and SA3 and do not represent a set or reset condition 
of the flip flops, or refer to the one or zero output. For example, to 
select B, the SA1 and SA3 signals must be low and the SA2 signal must be 
high. These conditions will exist when SA1FF is set, SA2FF is reset and SA3FF 
is reset. Whenever a special address signal (SET PAD etc.) is made high by 
the logic, all three flip flops are set or reset as needed to select the de- 
sired address. Assume that CAD was the last address selected (all three flip 
flops are reset and SA1 and SA2 are high with SA3 low) and the signal set DAD 
is made high by the logic. The high DAD signal will allow the SA3FF to be 
set by a clock pulse. The inverted DAD signal makes the reset of SA3FF low 
and also makes the four legged AND gate output lew. The AND gate signal is 
inverted to make a high signal which is wired to the reset gate of SA3FF and 
the set gate of the SA1FF and SA2FF. Since the inverted output feeding the 
SA1FF and SA2FF is high, they will both be set by a clock pulse. Each of the 
flip flops has been changed to agree with the chart. In a similar manner, any 
special address signal will control all three flip flops. 

For identification purposes, the sequences of type to and from memory 
are designated as W, X, Y and Z. 

From 6° to 19° of the typewriter camshaft cycle, the coding slides are 
positioned to correspond to the code for the key depressed on the keyboard. 
The TIMFF is set and BEFF is reset. At 50° of the cycle, the TTC1-PH1-CK 
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signal sets the TTCFF. TTCFF • CLK • PH2 • TIM sets BEFF. As the not BEFF signal 
goes low, the negative swing of the not BEFF and TIM signals sets Sequence W 
flip flop (SW). 

Assume now that JOHN DOE and Social Security number 333 22 0000 is to be 
typed on two lines and written into GAD 20. 

SW DDO of the pinned CAD (20) 

READ No Read takes place since not DDO is low. The sign positions are 

not used hence no Read or Write in DDO is performed on this feature. 

GT SUDES 4, 5, 6 f SH-oWR The GATE SLIDES (GTS) signal allows slides 4, 
5 and 6 to be gated to the WR. The SH slide is always entered into WR8 
when the shift key has been used to energize the shift solenoid. If the 
operator does not fully index the space bar, it is possible for various 
slides to be released in addition to slide 7. To prevent these faulty 
codes being written into memory, slide 7 and these codes are inverted to 
make up the GTS signal. When GTS is low, only slide 7 or 7 and SH can 
be gated to the WR and SRXFFs. For the letter J, a 1 bit is gated to the 
WR (see code chart). 

GT SLIDES 1, 2, 3, 7-h>SRX The J will cause a 1 bit to be gated to the SRX. 
NOT SL7»NOT SHIFT SLIDE will be high since neither the space bar nor RET 
1, 2, 3 or TAB k were used. 

SET WR>MEM When TIM is set, data is written from the WR into Memory. 

SET DDREV The DDREV FF is set so that writing to memory starts in the MSD 
of the CAD (20). 

SX - DDO of 20 

WRITE No Write takes place in the sign position. Not DDO is low. 
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SET MART 1 MART 1 is set to select the next higher tens GAD (30). 
GT SRX-oWR TIM causes the data in the SRX to be transferred to the WR. Data 
in the SRX cannot be written directly into memory. 

SY - DDO of 30 

READ No Read takes place in DDO. 

SET CiFF The CiFF is not set in DDO. 

O-oMR The MR is set to zero so that the MARU can be advanced by the 

Adder in SZ. 

0— oWR The WR is set to zero so that the MARU 6an be advanced by the 

Adder to SZ. 

SZ DDO of 30 

WRITE No Write takes place in DDO. 

RESET MART 1 MART IFF is reset to return the CAD to 20. 
STEP DP The DD is stepped to DDI. 

GT MARU— o ADDER SZ gates the MARU to the adder so that the memory address 
may be advanced by one, after a word has been f iBed. Since nothing has 
been written and CiFF is not set, the memory address is not advanced at 
this time. 

GT ADDER--0 MARU DDO causes the MARU flip flops to be set equal to the 
adder. 

SET SW TIM and DDO returns the logic to 'SW. 

Basically, the only thing accomplished in the above sequences is the 
stepping of the DD. 

SW - DDI of 20 

READ DDMSD (DDI is high with DDREVFF set) is read to clear any data from 
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a previous operation. 
GT SLIDES 4,5, 6 ? SH--oWR A 1 is again gated to the WR. 
GT SLIDES 1, 2, 3, 7~*> SRX A 1 is again gated to the SRX. 
SET WR-oMEM The WR to Memory is already set. 
SET DDREV The DDREVFF is already set. 

SX - DDI of 20 

WRITE A 1 is written into MSD of CAD 20. 

SET MART 1 MART 1 is set to select CAD 30. 

GT SRX-oWR The data in the SRX (1) is transferred to the WR so that it 
can be written into memory in SZ. 

SY - DDI of 30 

READ MSD of CAD 30 is read to clear the location. 

SET CiFF The CiFF is set by not DDO. 

The CiFF will not be used until the DD teas stepped to DDO again. At the 
completion of the first word, the CiFF will be an input to the adder to ad- 
vance the MARU and select CAD 21. 

SZ - DDI of 30 

WRITE The data from the WR is written into the MSD of CAD 30. 

RESET MART 1 MART 1 is reset to return the CAD 20. 
STEP DD The DD is stepped to DD2. 

One character ( j) has been written into memory. No sequence is set and 
the logic waits for TTC2 to make at 200° of the typewriter camshaft cycle. 
At 200°, TTC2 makes and provides a signal with PH1*CK to reset the TTCFF. 
The TTCFF*PH2*CK resets the BEFF. The logic now waits for 50° of the next 
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typewriter cycle. 

When the operator depresses the next key (a 0 in the example), the slides 
will be positioned according to the code chart by 19° of the camshaft. At 
50°, TTC1*PH1»CK again sets the TTCFF which enables PH2*CK to set the BEFF. 
The negative swing of the not BEFF signal sets SW and the code for 0 is written 
into the memory during SX and SZ in the same manner as the J was written. 
Assume now that the operator has typed JOHN DOE and depresses the RET 3 key 
so that the social security number can be printed under the name. 

When the operator depresses the RET 3 key, the code slides are positioned 
during the cycle as shown in the code chart to the right of RET 3 and not 
shift. Note that an 8 bit is written into the odd tens CAD (30). This bit 
denotes carriage movement when read on the Type From Memory operation. 

Typing of the social security number continues and after twelve charac- 
ters have been written into CAD's 20 and 30, the logic will count the MAJRU so 
that writing will continue in the MSD of 21 and 31. This occurs in SY and SZ 
when DDO is high. 

SY - DDO of 30 

READ No read occurs in DDO. 

SET CiFF The CiFF was set in the first DDI and has never been reset. 

0-OMR The MR is cleared to prevent interference with counting the MARU. 

O-oWR The TaR is cleared to prevent interference with counting the MARU. 

SZ - DDO of 30 

WRITE No write occurs in DDO. 

RESET MART 1 MART 1 is reset to select CAD 20. 

STEP DP The DD is stepped to DDI. 
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GT MARU LADDER The MARU (0) becomes an input to the adder. CiFP (1) is 

also an input to the adder. 
GT ADDER— o MARU The MARU is set equal to the adder (1). 

The TIM and DDO signals set the SW FF where the writing of data continues 
in CAD 21 and 31. 

Typing could continue until the MARU has been counted to 9 and the DD 
has been stepped to DDO. If this condition occurs, the TTC2, DDO and MARU=9 
signals will all be high. When the TTC2 closes at 200°, DDO-MARU=9-TTC2*CK 
will reset T1MFF and halt the Type To Memory operation. In the example used 
here, the MARU=9 will not be reached before the Social Security number is 
finished. When the operator types the last digit of the number, a carriage 
tab or return key must be used. Assume the TAB 4 key is used. Setting the 
BEFF gates the slide data to the WR and SRX. The SRX8 and SRX1 are set by 
slides 7 and 3 respectively. This is the end of message code and will allow 
TTC2*SRX1*SRX8.CK to reset the TIMFF to end the Type To Memory operation. 

TYPE FROM MEMORY 

The Type From Memory operation reads data stored in memory and utilizes 
the data to control the typewriter. In order to initiate a Type From Memory 
operation, the TFM lane 43D must be programmed along with the CAD where the 
start of the typing data is stored. As with the TIM operation, the TFM must 
be initiated by a printer cycle. 

TYPE FROM MEM3RY BLOCK DIAGRAM 

The first block shown in Fig* VT-9 is the memory with two groups of CAD's, 
the even tens or N data and the odd tens or Z data. These are the memory 
locations discussed in the TTM operation. 
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When the operation is initiated, the N data is read from the MSD of the 
pinned CAD into the MR. This data is transferred to the WR and the Z data 
is read from the corresponding odd tens CAD to the MR. The MR and WR signals 
are then fed to gating for the carriage movement decoder and to solenoid 
drivers. If the data read is alphanumeric (MR8 - Slide 7 is not high) the 
data will cause the SD f s for the code slide block solenoids 1 thru 7 to po- 
sition the blocking slides to limit the coding slides for the character to be 
printed. The coding slides will result in the mechanical positioning of the 
type box. 

If the data read contains an MR8, the carriage control data decoder will 
cause SD f s to pick the prpper carriage control solenoids to cause a tab, re- 
turn and/or space to take place. The Space solenoid can be wired to pick on 
any or all carriage operations. The alphanumeric and carriage control data 
is fed into a punch decoder if the machine has punch equipment. The punch 
decoder converts the data from the typewriter code to the regular card or 
tape code so that punching can be obtained from alphanumeric data stored in 
man or y. 

SLIDE BLOCKING SOLENOIDS 

The slide blocking solenoids are mounted on the outside of the left 
auxiliary sideframe, see Fig. Vl-h. The solenoids move blocking slides at 
right angles to the code slides which provides limits for projections on 
the code slides. The construction of the assembly is such that the solenoids 
1 thru 7 must be picked to cause blocking of the code slides. The Shift slide 
solenoid must be picked to release the SH slide. Thus, the solenoids must be 
picked to represent a 0 and not picked to represent a 1 of the code slide. 
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This is an inversion of the way in which data was written into the memory. 
For this reason, the Wot MR1, Not Mt2, Not MR4, Not MR8, Not WR1, Not WR2 
and Not WR4 signals are used for the 0 or 1 condition to energize solenoids 
1 thru 7 during the TFM operation. The WR8 signal is used to energize the 
shift slide solenoids. 

TYPE OUT OF MEMORY FF 

When the TFM lane switch is made during the initiating printer cycle, 
the Type Out of Memory flip flop (TOMFF) is set. The TOMFF provides a signal 
to pick the KYBD LOCK SOL. through a SD. The KYBD LOCK SOL. (see Fig. VI- 10) 
locks the typewriter keyboard by moving an arm into the interlocks in the same 
manner as one key prevents the depression of any other key. By the same 
mechanism, if the operator holds a typewriter key indexed, the KYBD LOCK SOL. 
cannot pick to complete the start of the TFM operation. When the KYBD LOCK SOL. 
picks, an arm B operates as a switch C (Keyboard Lock Interlock Switch) which 
is mounted on the solenoid bracket. The keyboard lock int. sw. closes a cir- 
cuit to allow the TOMFF to pick the TOM relay (K921) through a S.D. The TOMFF 
also picks the LOCK relay to disable the printer. The TFM operation will con- 
tinue as long as the TOMFF remains set. The TOMFF is, then equivalent to a 
T time. 

The TOMFF will be reset by the reset of the BEFF when one of two con- 
ditions is met. These conditions are: (1) When the MR8 and MR1 signals are 
high at the sane time. This is the end of message code written at the end of 
the TTM operation. (2) When the MARU=9 and DDO signals are high at the same 
time. This is a signal that the end of the selected memory group has been 
reached. 
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TOM RELAY 

The TOM relay, see FigvVT -11, which is picked by the TOMFF and keyboard, 
lock int. sw. , provides the following circuits to allow the data in memory to 
control the operation. 

1. A set of TOM contacts provide full power to the hysteresis clutch in 
machines not equipped with the permanent magnetic clutch so that the 
carriage will move properly when escapement is indexed. 

2. A set of TOM contacts transfers the SH slide solenoid from the shift key 
circuit used on the TTM operation to the WR8FF circuit. The SH slide 
solenoid is the only slide solenoid used on the TTM operation. 

3. A set of TOM relay contacts prepares the circuit to energize the type- 
writer clutch solenoid L6, see Fig VI-12. This solenoid is energized 
for each character to be typed by the typewriter interlock switch (S774). 
The pick circuit is from -100V through TC8, the solenoid, typewriter in- 
terlock switch, tappet switch C, TAB relay contacts, TOM relay contacts, 
Shift switch (S9) contacts, the End Position Switch (S15) and In Tab 
Switch to ground. 

4. Two sets of TOM relay contacts are involved in the LI, L2, L3 and L4 
carriage movement solenoids circuits. A normally closed set of con- 
tacts is opened to remove the ground used on the regular typewriter 
operation. During the TFM operation, the ground will be supplied as 
data from the memory by the set or reset condition of the MR and WR 
flip flops. A set of normally open TOM contacts provides the -100V 
supply for the LI and 1A solenoids. These solenoids must have a volt- 
age source during the TFM operation so that the grounds from the data 
in memory can pick the solenoids. Data in memory triggers SD's. 
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5. A set of TOM contacts remove -100V from the slide blocking solenoids ex- 
cept the SH solenoid that the solenoids will not pick from data in the 
and WR except during the TFM operation. 

The diodes shown above S2 and S3 are isolation diodes and prevent a ground 
on the LI solenoid circuit being fed back through the S2 and S3 switches to 
pick L4 and Vise Versa. 

The space solenoid is mounted just to the rear of the typewriter tab and 
return keys and below the typewriter keyboard. This solenoid, see Figure 13, 
(L615) when picked, indexes the space mechanism and can be wired to pick from 
any or all data information that would pick LI, L2, L3 or L4. 

The carriage movement solenoid L5 is picked directly from data in memory. 

TYPE FROM MEMORY FLOW CHARTS » SEE PRINTS 

The initial conditions for TFM are the same as those for TTM since TFM 
will always be set up by a printer cycle. 

DDO The DD will be in DDO at the end of the initiating cycle. 

NOT CiFF The CiFF will be reset at the end of the initiating cycle. 
NOT COMPFF The COMPFF will be reset at the end of the initiating cycle. 
CAD The C Memory location where TFM is to start must be programmed 

in the last printer cycle position. 

Assume the same data and memory location used in the TTM flow chart 
discussion (JOHN DOE 333 22 0000 in CAD20). 

SET TOMFF The TOMFF will be set when T6 is high in the initiating printer 

cycle. CAD 20 is also pinned. 
PICK LOCK RELAY The TOMFF signal picks the LOCK relay to prevent printer 
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cycles during the TFM operation. 
PICK KYBD LOCK SOL. The KYBD LOCK SOL. is picked by the TOMFF to prevent 

depression of typewriter keys during the TFM operation. 
PICK TOM RELAY The TOM relay is picked by the TOMFF signal and the KYBD 

LOCK INTERLOCK SWITCH* The KYBD. LOCK INT. SW. is transferred by the KYBD 
LOCK SOL. The TOM relay prepares circuits so that the data read from mem- 
ory can be used to pick the slide solenoids and carriage control solenoids. 
The limits for the slides must be set up prior to 6° of each camshaft 
cycle because the slides start to move to the indexed position at 6°, It 
follows, then, that the data read from memory during each camshaft cycle will 
be used to provide limits for the slides on the following cycle. In order to 
have data available to pick the solenoids for the first cycle a read of data 
must be made during the latter part of the initiating printer cycle. The 
signals which trigger this read are the TOMFF and END OP. The first read of 
data occurs just after the end of the arithmetic cycle. TOMFF and the trail- 
ing edge of END OP sets SW. 

SW - DDO of CAD 20 

READ No read takes place in DDO. Not DDO is low. 

SET MR-oMEM The MR to MEM is set so that data can be written back to 
Menory in SX. 

SET DDREV The DDREVFF is set so that reading will begin in the MSD of CAD 20. 
SX - DDO of CAD 20 

WRITE No write is performed in DDO. 

SET MARTI) MART 1 is set to select CAD 30. 
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GT MR—oWR TOM causes a transfer of data from the MR to the WR. 



SY 


DDO 


of CAD 30 


READ 




No read is made in DDO. 


C1FF 




The CiFF is not set in DDO. 


0-^*WR 




The WR is set to zero. 


0-c^MR 




The MR is set to zero. 


SZ 


DDO 


of CAD 30 



WRITE No write takes place in DDO. 

RESCT MARTI MARTI is reset to return the CAD to 20. 

STEP DP The DD is stepped to DDI. 

SW TOM and DDO returns the logic to SW. 

GT MARU—f> ADDER The units of CAD 30 (0) is gated to the adder. 

GT ADDER~t>MARU The units of CAD 30 is made equal to the adder. WR=0, 

MR=0. CiFF is reset and MARU=0. The adder is equal to zero and the 

units of the CAD is not counted at this time. 

The net results of the above sequence is the stepping of the DD. 
SW DDI of CAD 20 

READ The N code of the J (1) is read into the MR from the MSD of 

CAD 20. 

SET MR-h>MEM The MR to MEM FF is already set. 
SET DDREV The DDREVFF is already set. 

SX - DDI of CAD 20 

WRITE The data in the MR (1) is written back into the MSD of CAD20. 
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SET MART 1 MART1FF is set to select GAD 30. 

GT MR-oWR The data in the MR (N code of J) is transferred to the WR. 
SY - DDI of CAD 30 

READ The Z data of J (1) is read from the MSD of CAD 30. 

SET CiFF The CiFF is set to provide an input to the adder so that the 

MARU can be osunted at the end of each word of memory. 
0-oMR The &R is not set to zero. DDO is low. 

0~p WR The WR is not set to zero. DD5 is low. 

SZ - DDI of CAD 30 

WRITE The Z data of J (1) is written back into the MSD of CAD 30. 

RESET MARTI MART IFF is reset to return to CAD 20. 

STEP DP The DD is stepped to DD2. 

GT MARU-o ADDER The MARU is gated to the ADDER. 

GT ADDER-P MARU The ADDER is not gated to the MARU. DDO is low. 

SW Sequence W is not set. DDO is low. 

At this point, the following things have occurred. The logic has been 
triggered by the END OP signal, the DD is stepped to DDI, the N bits of J 
have been read from memory, gated into the WR and written back into memory. 
The MART was counted and the Z bits of J have been read into MR. and written 
back to memory. The CiFF has been set to count the MkRU and the MARTI reset. 

With the N data in the WR and the Z data in the MR , the MR1FF and WR IFF 
will be set and the MR 2, MR4, MR8, WR2, WR4 and WR8 will be reset. The not 
MR4, not MR2, not WR4, not WR2 and not MR8 signals will be high and will pick 
the 1, 2, 4, 5 and 7 solenoids respectively. With these solenoids picked, 
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limits are provided for all slides except 3 and 6, These are the slides 
necessary to position the type box to print the character J. 

The LOCK relay, KYBD. LOCK SOL. and TOM relays have been picked and the 
machine cycle continues* TC8 makes at 350° and completes a circuit to pick 
the typewriter clutch solenoid. The typewriter camshaft starts to rotate and 
all code slides are limited except 3 and 6 which will select J. At 50° of 
the camshaft TTCl'PHl-CK sets the TTCFF which will cause BEFF to set. At 
200°, TTC2*PH2*CK resets the TTCFF which causes BEFF to reset. The neg- 
ative swing of the BEFF signal when TOM and not EOTOM signals are high will 
set the SW flip flop to trigger the read of the next character from memory, a 
0 in the example. The reading of character data into the Ml and WR and the 
limiting of the code slides by the data continues as described above until 
the data is read for returning the carriage after the E in JOHN DOE is typed, 
Fig;VI-liu The data in the WR is 3 and in the MR is 8. The not MR8 signal 
will be low which allows slide 7 to be indexed to disable positioning the 
type box. The WR1, WR2 and MR8 signals are high. These signals will cause 
the L5 solenoid to be energized to provide a carriage return and L3 to be 
picked to enable the lane return latch. With the proper jumper installed, 
the space up solenoid will also be picked. 

Typing continues until the end of the social security number is reached. 
At this point, the TAB 4 code is read, a 9 in the Ml and a k in the WR. The 
not MR8 is low and slide 7 will be indexed to disable positioning the type 
box. The T0M f MR8 and WR4 signals pick the LI and L4 solenoids to enable a 
carriage tabulation latch. L5 solenoid is also picked to cause carriage 
movement to be indexed. The space up solenoid will also be picked if pro- 
grammed with a jumper. The MR1, MR8 and BEFF signals will cause the TOM FF 
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to be reset when BEFF is reset by the TTCFF*PH2 # CK*TOM at 200° of the cycle. 
The resetting of TOMFF drops the LOCK, and TOM relays the KYBD LOCK SOL. to 
release the machine for regular posting or other operations. 



TERMS USED WITH THE TYPE TO AND TYPE FROM MEMORY FEATURE 



TTM 



TFM 



TIMFF 



TOMFF 



TOM RELAY 
(K 921) 



BEFF 



TTCFF 

TTC1 
(S 651) 



TTC2 
(S 652) 



Type To Memory. Panel layout designation for programming 
the type to memory feature. 

Type From Memory. Panel layout designation for programming 
the type from memory feature. 

Type Into Memory Flip Flop. A flip flop which controls the 
TTM feature in the same way the T time flip flops control 
the arithmetic cycle. 

Type Out of Memory Flip Flop, A flip flop which controls the 
TFM feature in the same way the T time flip flops control the 
arithmetic cycle. 

A relay which is picked during the TFM operation to transfer 
the control of the carriage movement solenoids to the data 
circuits. TOM also picks the typewriter clutch solenoid. 
Bounce Eater Flip Flop. The BEFF is picked and dropped by 
TTCFF. BEFF provides a noise free signal that coincides with 
TTC1 and TTC2. 

Typewriter Timing Can FF. Set by TTC1 and RESET by TTC2. 
Typewriter Timing Cam Switch One. TTC1 is made from 50° to 
70° of the typewriter camshaft cycle. TTC1 provides timing 
for writing data to memory during the TTM operation. 
Typewriter Timing Cam Switch Two. TTC2 is made from 200° to 
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to 300° of the typewriter camshaft cycle. TTG2 provides 

timing for reading data from memory during the TFM operation. 

BLOCKING SOLENOIDS Solenoids which position blocking slides to limit the 
(L671 - L678) 

coding slides during the TFM operation, 
BLOCKING SLIDES Slides which provide a limit for projections on the 
coding slides. 

CODING SLIDE SWITCHES Reed (Magnetic) switches which provide electrical 
signals that represent the position of the coding slides. 

KYBD. LACK SOL. Keyboard Lock Solenoid. A solenoid which locks the type- 
writer keyboard and transfers the keyboard lock int. sw. 

KYBD LOCK INT. SW Keyboard Lock Interlock Switch. The keyboard lock int. 

sw. picks the TOM relay to complete the start of the TFM 
operation. 

CAD "C" Memory address. A memory location selected by the lane 

switches . 

SRX Shift Register X, Four flip flops used for temporary storage 

(1,2,4,8) 

of data. 

MkRU Memory address register units. Flip flops used to retain 

(1,2,4,8) 

the units of the selected memory address. 

SPACE SOLENOID When picked, the space solenoid indexes the platen space 
(L 615) 

mechanism. 

PHFF Phase FF. Prevents noise getting through TTCFF to set BEFF. 

TEST & ADJUSTMENTS 

1. See FigVI-13 , lower all driver F into the patch of trigger bail E. 
With trigger bail E limiting on the rear most driver F and formed ear 
of trigger latch H limiting on post I, there shouW be .010" to .035" 
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clearance between the driving edge of trigger bail E and trigger latch H. 

TO ADJUST: Bend formed ear of trigger latch H at point of contact with 
post I as required, 

REASON: To ensure sufficient throw of space mechanism and reset of 
trigger bail E beyond trigger latch I f when the vertical 
space key G and the four carriage movement keys are de- 
pressed and released. 

2. When the vertical space key G and the four carriage movement keys are 
slowly depressed individually, the vertical space clutch in the gear box 
should engage just prior to release of trigger latch E from trigger bail 
H. 

TO ADJUST: Turn turnbuckle A as required. 

REASON: To ensure engagement of vertical cpace clutch, just prior to 
release of trigger latch H from trigger bail E. 

3. When plunger D of solenoid B is manually bottomed against the core of the 
solenoid, the vertical space clutch in the gear box should engage just 
prior to release of trigger latch H from tirgger bail E. 

TO ADJUST: Loosen screws C and move solenoid B as required. 
REASON: To ensure engagement of vertical space clutch just prior to 
bottoming of plunger D against the core of solenoid B. 

4. See Fig VI-10 with plunger G of solenoid F seated against the core of 
the solenoid, all keys in the typewriter keyboard should be interlocked 
against depression. 

TO ADJUST: (a) Loosen nuts D freeing solenoid bracket E. 

(b) Manually rock bail A until interlock I limits in the 
keyboard interlock assembly H, and hold bail A in this po- 
s it ion . 
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(c) Manually position solenoid bracket E to seat core of 
solenoid F against plunger G and tighten nuts D. 

REASON: To prevent depression of keys in the typewriter keyboard when 
solenoid F is energized, 
5. With the plunger of solenoid F seated against the core of the solenoid, 

there should be .025" to .030" clearance between the ear of switch 

actuator B and the body of switch C. 

TO ADJUST: Bend the upper ear of switch actuator B as required. 
REASON: To ensure transfer of switch contacts and maximum life of 
switch C. 
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INTRODUCTION 

APPLICATION AND OPERATION 

The Style AU002 Auto Reader is used as an adjunct to the Direct Accounting 
Computer, Series E21$0o If provides, (l) an automatic trial balance of the led- 
ger on a listing tape, and (2) transfer of balance to new ledger accounts with 
an accumulated total and tape listing as desired. 

The AU002 consists of a single movable unit containing an automatic form 
feed, form transport, heads for reading the magnetic stripes, and a receiving 
hopper 0 There is no provision for writing on the form which in the AU002 o All 
writing, adding and printing is performed by the E2l£0o A panel of control 
switches and indicator lamps is located in the AU002 o The AU002 is connected 
by a plug- in cable to the E2l£0 and all power for the Auto Reader is supplied 
through this cable* 



Control Switches and Indicator Lamps 

The control panel located on the front of the AU002 and above the receiving 
hopper consists of a series of five switches and four lamps „ In rotation from 
right to left the switches, indicator lamps and markings are as follows : 

ON-OFF switch with Indicator Lamp - This switch, makred ON and OFF in green 
is used to turn the power to the Reader on or off . The E2150 power must be on 
for the Auto Reader to operate • The indicator lamp is illuminated when the power 
is on both machines « 

AUTO FEED switch - The depression of this switch, marked AUTO-FEED in green, 
causes forms to be fed and processed until stopped from some other source „ 

SINGLE FEED switch - Depression of this switch, marked SINGLE-FEED in green, 
causes a single form only to be fed and processed . 

STOP FEED switch with Indicator Lamp - This switch, marked STOP -FEED in red, 
permits the operator to interrupt the automatic operation of the machine. After 
the processing of the active form is completed the machine will stop and the lamp 
will be illuminated o A SINGLE FEED or AUTO FEED switch will restart the form 
feed and turn off the indicator lamp. 

DOUBLE FORM switch with Indicator Lamp - This lamp and switch is marked 
DOUBLE FORM in red. Whenever the adjustable double document mechanism senses 
a thickness greater than one form, the feed is stopped and the DOUBLE FORM 
lamp is illuminated, A misoperation may be caused by feeding two forms or per- 
haps by sensing the extra thinkness of a multilated form. The depression of the 
DOUBLE FORM switch will complete the transport cycle and stack the form or forms 
involved in the receiving stacker • No form reading or printing will occur . 
After the information from the form or forms in question is entered manually, 
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Figure VTI-1 
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or the form or forms returned to the feeder for automatic handling, the SINGLE 
FEED or AUTO FEED switch is used to restart the feeder and turn off the DOJBLE 
FORM lamp. 

NO FEED Indication Lamp - This lamp, marked NO FEED in red, indicates the 
machine is unable to feed a form. In the event the feeder fails to feed a form 
on two consecutive attempts, the AU002 stops and the NO FEED lamp is illuminated. 
The lamp remains on until the SINGLE FEED or AUTO FEED switch is used. Whenever 
the machine is unable to read the magnetic stripe it is stopped by the Error 
circuit and the RD lamp on the E2l£0 is illuminated. The ERFF immediately stops 
any further form feeding. The form on which the error was detected continues to 
feed and stack in the hopper. 

AU002 is basically set to take a trail balance. Lane and LN £6 (Feed 
Ledger) is specifically required for the Al;002 trial balance operation. 



For Specifications 

Width - The AU002 can handle forms from 3" to lUi" in width. 

Height - A. Forms varying in height from 10 l/6 to 11 inches may be used. 
Only one form height may be used on any one machine. 
B. A fixed form limit is used in the Ai;002. The center stripe 
must be 2" from the right edge of all forms. 



FEED TABLE 

The Feed Table is located on the right side of the AU002 accessible to a 
seated operator. The maximum capacity of the Feed Table is a stack of forms 
h l/2" thick, which is approximately 500 accounts. To accomodate stacks of 
varying heights a feed table elevating knob is provided on the front of the 
AU002 to raise the table to the prescribed height. A thumb release just above 
the feed table elevating knob lowers the feed table. An adjustable form limit 
post is located at the center of the feed table. This post limits the forms and 
assists in their separation,. After the forms have been loaded on the feeder 
table, the form limit post should be brought up to the back of the forms and the 
feed table elevated until the top form is level with the upper level indicator. 



Output Stacker 

The output stacker is located in the front of the machine under the control 
panel. The receiving tray located in the output stacker can be partially pulled 
out to facilitate the removal of a small stack of forms, or it can be pulled 
completely out for use as a tray to transport a large stack of forms. 



Operation 

The AU002 should be located at the operator's right when seated at the E21$0 
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console. The forms are placed in the feed table, face up, with the right edge 
toward the machine. The adjustable form limit post is brought up against the rear 
of the forms. The CN-OFF keys must be in the CN position on both the AU002 and 
the E2150. 

The Al±002 is started by either the AUTO FEED or the SINGLE FEED switch. The 
forms are picked up and transported past the rear heads to the output stacker 
face down, with the bottom of the forms toward the operator. The AU002 may be 
connected to the E2150 without interfering with the normal posting run provided 
the ON-OFF switch of the Ai|002 is set to OFF. 



Trial Balance Operation 
Rout ine 

1. Clear the E2l£0 memory. 

2. Position the E2150 carriage in a trial balance programmed position (as in- 
dicated on the form layout). 

3o Load the feed table with a stack of forms with the top edge of the forms 
nearest the operator. Position the feed table so as the top form is level 
with the form height indicator. 

U. With both the £21^0 and AU002 turned on depress either the SINGLE FEED or 
AUTO FEED switch. Single Feed allows only one form to be fed and read. 
Auto Feed causes a continuous cycle of feeding and reading forms at the rate 
of approximately U8 forms per minute until the feed table is emptied. 

Each form is fed into the Ready Station and then past the read heads and 
stacked in the output stacker. The data encoded on the form stripes is accumu- 
lated in the E2150 memory. A programmed print operation of at least one data 
word is performed by the E2l£0. Any number of these words may be programmed to 
print . 

In the event of a Read Error the operation will stop and the E21$0 will in- 
dicate to the operator that an error has occurred on the top form of the output 
stacker. This form should be removed. Depression of the Read Light switch on 
the E2l£0 will restart the Auto cycle and eliminate any accumulative addition of 
the data from the misread form. After all forms from the feed table have been 
read, the misread form can be inserted and read. It should then be reinserted 
in its proper sequencial order in the stack. 



BALANCE TRANSFER OPERATION 
Routine 

1. Clear the E2l£0 memory. 
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2o Position the E21$0 carriage in a Balance Transfer programmed position. 

3. With both the Alt002 and E21$0 turned on and a stack of forms loaded to the 
correct height in the feed table, depress the Auto Feed switch. This will 
cause a form to feed into the AU002 Ready Station where it will wait until 
a blank form is placed into the E2l£0 carriage throat. 

U. Both forms will feed at the same time* The blank form will position at 
line #1. The form in the Auto Reader will feed from the Ready Station and 
be reado The data is transferred to the E2l£0 memory where it is block 
added for accumulated totals. 

5>> As the blank form is being fed, the printed account number from the blank 
form should be indexed on the keyboardo This will allow verification of the 
form read and the form being transferred to. Twelve digits or less may be 
programmed to verify. Normally, three or four are used. The verify cycle 
begins as the blank form positions itself at line #!<> Verify is a program- 
able feature and may be omitted if so desired. 

6. After a correct Verify, the printer will cycle and the carriage will move to 
a Write Ledger posit ion . An auto cycle will be performed and the carriage 
will move to the starting Balance Transfer position. The carriage will open 
and the form will be written, encoding the data from the programmed memory of 
the E2l£0. During these printer cycles the auto reader was automatically 
feeding another form to the Ready Station. It will wait as before, until 
the next blank form is inserted in the E2l£0 carriage. 

In the event of a read error, the top form from the output stacker should 
be removed. The Read Error lamp is depressed causing the blank card to eject 
from the carriage. Both cards should be set aside and handled at the end of 
the balance Transfer Operation. Depression of the Read lamp cycles the carriage 
camshaft to its starting postion and prevents any accumulated arithmetic operations. 

In the event of a write error on the blank card, the carriage must be positioned 
in a Write Correction Stop<> In this stop the form with the encoded write error 
is reinserted into the carriage. It will position at line #1, A printer cycle 
will cause the carriage to move to an alternate write ledger position where an 
auto cycle takes place. During this cycle the carriage will move to the starting 
Balance Transfer position where the carriage opens and the form is written as 
before. 
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MECHANISMS AND ADJUSTMENTS 

TRANSMISSION ASSEMBLY - Figure VII -2 

The transmission assembly is used to furnish power to the feeder and trans- 
port system and is made up of four sections^ Reduction and Right Angle Drive Gear 
Assembly, Feed Cam Clutch Assembly, Drum Driver Assembly and the Drive Belt and 
Pulley Assembly* 

Pulley V is fastened on the motor drive shaft and is coupled to shaft S by 
V belt W and pulley Y. Shaft S contains geared pulley T which drives the high 
speed rolls through a Gilmer belto Shaft S also contains worm gear M which turns 
gear K to provide a speed reduction of 7.5 to 1, Shaft 0, which is driven by 
gear K, supplies power directly to the feeder clutch and contains geared pulley 
R which drives the feed rolls through a Gilmer belt. Shaft 0 also contains gear 
I which turns gear J mounted on shaft AB and supplies power to the Drum Drive 
through shaft AB, geared pulley AG, Gilmer belt AH, and geared pulley AK 0 The 
Feed Cam Clutch is a spring coupled clutch controlled by a solenoid and supplies 
power to the feed cam through geared pulleys and Gilmer belts* The drum is con- 
stantly running and receives its power from a gear and Gilmer belt assembly driven 
by gear AK 0 

The vacuum release valve C is operated by cam D and removes the vacuum from 
the feeder after the form has entered the feed rolls. This prevents the form be- 
ing held against and dragged across the vacuum yoke as it is feeding into the 
machine , The vacuum pump is driven by the motor through one section of pulley V, 
belt Z and pulley AJ which is mounted on the pump shaft. The pump is an off 
center vane type pump and both the intake and exhaust are filtered to prevent 
wear or damage to the graphite vances by dirt. 
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DRIVE BELT AND PULLEY ASSEMBLY - Figure VII-3 
Tests and Adjustments 

1. To provide correct alignment of the motor with the transmission — 

With a straight edge extended across the transmission side of transmission 
pulley B, the fact of pulley D on the motor should be parallel to and in con- 
tact with the straight edge* 

To adjust, square motor and move pulley D on motor shaft as required. Snug 
motor mounting bolts. 

2. To ensure positive drive of the transmission without escessive tension — 
The tension of belt C between the motor and transmission should be just 
sufficient to prevent slippage. 

To adjust, move motor, maintaining test 1, as required. 

3. To provide correct alignment of the pump with the motor — 

With a straight edge extended from the motor side of motor pulley D, the pump 
side of pump pulley H should be parallel to, and in contact with the straight 
edge. 

To adjust, square pump and move pulley on pump shaft as required. 
U. To ensure positive drive of the pump without excessive tension — 

The tension of belt E between the motor and pump should be just sufficient to 
prevent slippage. 

To adjust, move pump, maintaining test 3 as required. 

REDUCTION AND RIGHT ANGLE DRIVE GEAR ASSEMBLY - Figure VII-U 

Tests and Adjustments - Figure VII -U 

Before making adjustments 1 through 3, loosen the set screws in parts E, G, I, 
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H, P and T. 

lc To ensure free running clearance of gears B and C — 

With the major outside diameter of the teeth on gears B and C flush, collar I 
and thrust bearing J should be located against the front bearing support and there 
should be <,005" to .007" clearance between collar G and the gear box casting. 

To adjust, position collars G and I as necessary,, 
2 0 To ensure free running clearance of gears B and C — 

With the major outside diameter of the teeth of gears B and C flush, collar 
P and bearing R should be located against the bearing in the casting and there 
should be .00£ ,! to .007" clearance between collar T and its thrust bearing. 

To adjust, position collars P and T. 
3o To ensure free running clearance of gears D and E — 

With the right end of shaft L flush with the right end of sleeve E and sleeve 
E against the bearing in the casting, there should be .00£ n to .007" clearance 
between collar N and thrust bearing 0 when 0 is against the casting. 

To adjust, position sleeve E and collar N. 
U. To ensure positive drive of the high speed rolls without excessive tension — 

The tension of the high speed roll drive belt should be just sufficeint to 
remove the excessive whip of the belt* 

To adjust, move the idler pulley as required,, 
5. To ensure positive drive of the feed rolls without excessive tension — 

The tension of the feed roll drive belt should be just sufficient to remove the 
escessive whip of the belt. 

To adjust, move the idler pulley as required- 
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Figure VII- k 




Seco VII 



BURROUGHS - SERIES E21$0 INSTRUCTION BOOK 



11 



FEED CAM CLUTCH - Figure VII-5 

Shaft J passes through the complete clutch and furnishes support for the clutch 
assembly. Shaft J is rotated by the main drive gears in the gear box and will ro- 
tate collar H which is fastened to it by screws I. As shaft J rotates, the fric- 
tion between it and spring G causes the turned lip on spring G to contact clapper 
L of the control solenoid. This tends to uncoil spring G and allow collar H to 
slip within spring Go When clapper L is pulled from beneath the lip of spring G, 
the spring will contract around collar H. This will cause spring G to rotate 
which will allow spring G to tighten around collar F and cause it to turn also. 
Collar F is a part of hollow shaft A, Therefore, hollow shaft A will rotate and 
cause the drive pulley fastened to it to turn until clapper L is allowed to limit 
the lip of spring G again* 

The removal of the feed clutch may be accomplished as follows. Remove the 
geared pulley from the end of shaft A and remove the screws holding the bearing 
housing. Remove the bearing housing and while holding shaft A, uncoil spring G 
slightly and pull shaft A and spring G off shaft JL Cam C and collars E and H may 
be removed by loosening screws B, D and I respectively. To assemble the clutch, 
place collar H on shaft J and tighten screws I securely into the dog point holes 
in shaft J* Slide collar E on collar G of shaft A, with the spring retaining slot 
out* Place spring G inside sleeve K with the turned lip of spring G projecting 
through the cut in sleeve K 8 Place the spring and sleeve on collar F while rotat- 
ing the spring and sleeve clockwise until the horizontal tip of spring G slips 
into the spring slot of collar E, Slip the assembled shaft A, collar E, spring G 
and sleeve K over shaft J, until spring G limits on collar Ho Uncoil spring G 
slightly and allow it to slip on collar H 0 Replace the bearing housing and geared 
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pulley on shaft A* 
Tests and Adjustments 

1* To ensure proper position of collar H — 

The pointed ends of screws I must be located in the dog point holes of shaft J. 

To adjust, position collar H and tighten screws I. 
2o To ensure non-binding clearance of clutch members with sleeve K — > 

Clutch member F should have ,0Q$ U to ,007" end play but maintain a maximum 
clearance of oOlU" between clutch members. 

To adjust, with collar H secured on shaft J (test l) and the play of shaft J 
held against the clutch, force clutch member F against collar H and position cam 
C as necessary 0 

3o To ensure proper timing of cam C — 

With the lip of clutch spring G limited on the clapper of control solenoid 
and the movement of cam C taken up in the direction of rotation, the drop surface 
of cam C should be in alignment with the left radial surface of the roll on the 
vacuum control valve . 

To adjust, reposition cam C using care to maintain Test 2. 
ho To ensure positive release of feed clutch spring ~~ 

With clapper L held against the core of solenoid M, there should be *02Q ,f to 
.02$ t? clearance between the face of the clapper and the end of the feed clutch 
springe 

To adjust, move solenoid bracket as required . 
5. To ensure positive limiting of feed clutch spring — 

With clapper L in its normal position, the end of the clutch spring should have 
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.010" less than a flush hold on the clapper. 

To adjust, weave the limiting tails on clapper L as required. 
6. To maintain correct timing between the feeder and the transmission ~ 

With a six pound outward pressure exerted on the belt from the feed clutch 
6" down from the idler gear, the horizontal distance between the tips of the teeth 
at this point should be 2-11/16" to 2-3/U"e 

To adjust, move idler gear as required*, 

FEEDER - Figure VII-6 

The feeder is used to separate the forms stacked in the feed hopper and feed 
them singly to the Ready Station as the feed clutch is picked* It uses a vacuum 
type form picker which is lowered to pick up the top form then lifted and rocked 
toward the feed rolls to feed the form. 

The front guide C keeps the top forms against the plastic guide T and guide 
A keeps the top forms against the plates 0 containing the separators Q. The air 
from the riffler tubes D and R helps separate the top forms and causes the top 
form to rise and minit against the separator fingers Qo As the vacuum yoke G 
picks up the top form, it will pull it by the separator fingers Q which will 
prevent the second form from sticking to it and causing a double feedo 

Indicator S is used to indicate to the operator a definite position for the 
top form when elevating the feed table after the forms are stacked in the feeder. 

The feed pressure rolls K hold the form in contact with the feed roll H. 
The pressure roll shaft assembly may be raised and lowered by screw F on each 
side of the feeder. 

The Double Document and Drop count switch assemblies J and L have actuating 
arms and rollers over the feed roll N to sense the forms feed into the machine. 
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The Double Document switch J will sense the extra thickness of the forms if the 
feeder should try to feed two or more<> The Drop Count switch L will sense the 
thickness of one form to indicate that a form has been fed. 

SOLAR CELL ASSEMBLY - Figure VII-6 

A solar cell and light assembly (u) is mounted to the side frame. It is used 
to detect the oscillations of the feed cam (V). Each feed attempt will cause the 
cam to block the solar cell from its light source. This will signal the electronic 
logic that a feed attempt is being madec 

Tests and Adjustments 

L To obtain maximum efficiency of riffler tubes — 

a, ) the tip of the center riffler should have clearance with the feed roll 
not to exceed .031" • 

b. ) the top hole in the center riffler tube R should align with a scale 
splaced against the under side of the lips of stripper fingers Q. 

To adjust, a) Remove riffler tube from mounting bracket and form as required 
with parallel pliers. 

b) position riffler tube as required. Reched step (a)* 
2. With the feed table level with the bottom of the cut outs in the seperator 
clip brackets and a .05>0 guage placed on top of the tables the bottom of the 
3rd hole from the top of the side rifflers should align with the top of the 
guage and the holes should point to the closest suction foot. 

To adjust, position as required. 
3- To provide a correct initial position of the feeder table — 

The top of the form position indicator S should be even with the top of the 
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feed table when the table is manually raised to 1/8" below the cut outs in the 
form seperator assemblies. 

To adjust, loosen mounting screw in indicator S and position as required. 
U. To provide correct relationship of feeder parts ~ 

a) both the vacuum foot and detection switch should be centrally located 
on their respect ion mounting shafts. 

b) the left transport idler roll should align with the belt and the feed 
pressure rolls K should be just outside each suction foot. 

To adjust, reposition as necessary* 
$. To provide positive sensing of the double document switch J — 

The DD should "make" when two forms are fed but should not "make" when a 
single form is fed. 

To adjust, turn adjusting screw I until switch "makes" and then turn screw 
in opposite direction one tunic 

6. To provide positive sensing of the Drop Count Switch (L) — 

The DCT switch should "break" when a form is fed to the transport mechanism. 
To adjust, turn adjusting screw until switch "breaks" and then turn screw 
in opposite direction 3/8" of a turn. 

7. To ensure that the forms enter the feed rollers squarely — 
The feed table should be square with the knurled feed roller H. 

To adjust, loosen the four mounting screws E and position the table as necessary. 

STRIPPER PLATE ASSEMBLY - Figure VII-7 

There are two stripper plate assemblies mounted on the feeder scale bar and 
each contain one stripper finger. The stripper fingers prevent feeding more than 



(Draft E2150) 



For Form 3738 



Sec. VII 



BURROUGHS - SERIES E21$0 INSTRUCTION BOOK 



17 



one form. 

Tests and Adjustments 

1. To provide maximum efficiency of the stripper finger — 

a) The horizontal projection of the finger (B) should be l/32" above the top 
window slot in the bracket (A). 

b) The forward vertical surface of the finger should contact and be parallel 

to the bracket and the horizontal projection should be perpendicular to the bracket. 

To adjust, a) loosen screw and position finger as required, b) weave 
seperator finger as required. 

2. To prevent double feeding of forms and to allow the center of the form to 
"float" — 

The stripper assemblies should be located on the scale bar with their edges 
aligned with 2k and 6U respectively. 
To adjust, position as necessary. 

VACUUM YOKE ACTUATING MECHANISM -i Figure VII-8 

The feed clutch engages when the clutch solenoid is picked. When the driven 
member of the clutch rotates, it rotates the geared pulley which drives belt N 
to turn crankshaft M. This causes crankshaft M to rotate 360°. As crankshaft M 
rotates, it drives link K which in turn drives cam J causing it to pivot on a 
stud in the feeder sideframe. 

As crankshaft M rotates from 0 to 90 degress, it causes cam J to rock counter- 
clockwise and roll I on arm H will be pulled down by the slot in the cam. As arm 
H is lowered, it causes the vacuum yoke B to be lowered to contact the top form in 
the hopper. 
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As the crankshaft M rotates from 90 to 180 degrees, link K causes cam J to rock 
clockwise to its normal position. As cam J rocks, roll I on arm H is lifted by 
the slot in the cam. As arm H is lifted, it rotates shaft D and causes arms E 
to lift the vacuum yoke shaft assembly C. As the vacuum yoke B is lifted, it 
picks up the top form. 

As the crankshaft rotates from 180 to 270 degress, cam J continues to rock 
clockwise. Cam S, being fastened to cam J, oscillates also and will cam roll G 
and cause arm F to rotate shaft C and rock the vacuum yoke toward the feed rolls. 
As the yoke moves the form horizontally, it inserts the form into the feed roils 
inhich feed it into the machine. 

As the crankshaft rotates from 270 to 360 degrees, the cams are rocked counter- 
clockwise to their home position. As cam S rocks, it allows the vacuum yoke to be 
rocked away from the feed rolls to its normal position. 

Tests and Adjustments 

1. To provide immediate movement of feed cam when the feed clutch is engaged — 
With the feed clutch held disengaged by the clapper of the clutch solenoid 

and the spring removed from the detent R on cam J, the cam should be manually 
rocked counter-clockwise until it is limited by the feed clutch spring. In this 
position, the upper right projection of detent R should be directly beneath the 
center of roll I. 

To adjust, mesh belt W with crank pulley M to bring cam J into approximate 
position, then move link K through screw L as required. 

2. To provide positive insertion of form into feed rolls — 

With crankshaft M rotated 90 degrees, there should be l/2" between the lower 
edge of the vacuum yoke and the separator plate assembly. 

To adjust, loosen screw A and position yoke as necessary. 
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FEED HOPPER ELEVATING ASSEMBLY - Figure VII-9 

The feed hopper elevating assembly elevates the feed hoppe l/l6" when the top 
form in the stack is sensed at pre -determined level. The sensing mechanism con- 
sists of lamp P, light sensitive photo cell R to control the circuit which picks 
solenoid B. The table lifting mechanism is actuated by the feed cam through a 
link from the feed cam to bellcrank N. 

If the solenoid is energized, it actuates pawl D which allows spring M to 
rock ratchet pawl assembly E counter-clockwise one tooth space of ratchet L. 

As the crankshaft rotates from 90 to 270 degrees, solenoid B is dropped which 
allows pawl D to drop back to its normal position in order to detent ratchet 
pawl assembly E after it is actuated . The large feed cam actuates bellcrank N 
through a link. As the bellcrank rocks clockwise, it drives link 0 which rocks 
ratchet pawl assembly E one tooth space of the ratchet. Detent pawl G drops 
into the next tooth space to hold the ratchet. Pawl D drops behind the step 
in the ratchet assembly. 

As the crankshaft rotates from 270 to 360 degrees, the cams rock counter- 
clockwise to their normal position. 

When the feed table release lever is operated, it rocks arm H clockwise which, 
through link J, rocks arm K and its projections release the pawls holding the 
ratchet and allow the table to drop. 

Clip S stabilizes narrow forms (Stubs) on machines with photo cell sensing 
and prevents forms raising above the stripper fingers as the yoke picks up the 
top form. 

Tests and Adjustments 

1. To allow pawl D to restore properly — 

With the latch disc E in its extreme driven position, there should be .008" 
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to .012" clearance between the end of pawl D and the step of latch disc E. 

To adjust, turn eccentric F as required keeping high side of bearing up. 
2. To allow pawl G to latch ratchet L — 

With latch disc E in its extreme driven position, there should be .010" 
clearance between the face of the detenting tooth of ratchet L. 

To adjust, adjust eccentric I as required keeping the high side down. 

RIGHT FORM SUPPORT AND GUIDE - Figure VII-10 

The right form support and guide assembly slides on bar G which is mounted 
on two cross braces of the feeder frame with bolt F. Guide C may be moved hori- 
zontally by lifting detent lever A which allows the guide to slide on bar G. 
Guide C may be lifted slightly and tilted away from the feeder to allow easier 
insertion of forms in the feeder. After placing forms in the feeder, the oper- 
ator should raise the feed table until the top form is level with the form level 
indicator, then the guide should be moved until there is minimum clearance be- 
tween it and the top form in the feeder. 

Tests and Adjustments 

1. To locate bar G in relation to feeder table — 

Bar G should be level with and centrally located between the cutout in the 
feed table support bracket. 

To adjust, loosen bolt F and shift bar G horizontally. Turn screw E up or 
down to level bar G. Tighten bolt F. 

2. To allow clearance of forms with lower portion of guide C — 

With a square placed on bar G and against guide C, there should be 3/l6" 
clearance between the square and the bottom of guide C. 
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To adjust, move stud H in bracket I as necessary. 

IDLER AND DRUM CONTROL ASSEMBLY - Figure VII-11 

The idler rolls, drum and high speed rolls are used to transport the form 
from the Ready Station to the Receiving Stacker. When the form is in the Ready 
Station, its lower edge is approximately l/U" beneath the idler rolls. 

When solenoid F is energized, its plunger pulls link H forward tripping cam 
E which releases arm assembly C. Spring B pulls idler assembly forward causing 
rollers A to limit on the drive drum Q. 

The formed lower arm K of the idler assembly releases the tip of spring J 
which allows the spring to uncoil and tighten around the inner clutch members. 
This will cause the complete clutch assembly L to rotate with the drive drum. 

As the idler assembly is lowered, the lower formed ear N interrupts the solar 
cell M light source This is used as a signal to the electronic logic that a form 
is starting to be fed from the Ready Station. 

After the form has traveled approximately six inches, cam I contacts a roller 
on the idler assembly and raises it which allows spring D to rock the cam E 
under the raised assembly. As the drum continues revolving the lower arm K 
contacts the spring clutch ear disengaging the clutch which prevents the clutch 
assembly from rotating with the drum. 

Tests and Adjustments 

1. To retain the idler, drum and high speed roll shafts in the machine — 

The bearings for the idler down shaft, the drum roll shaft and the high speed 
shaft should be securely held in place when the hooks such as P, on the end of 
the idler down shaft and the left end of the drum roll and high speed roll shafts, 
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are wedged l/2 to 3 A th e length of their camming surfaces over them. 
To adjust, turn the eccentric in the hook. 

2. To eliminate the effect of residual magnetism in the idler down solenoid — 

The collar G should limit the plunger of the idler down solenoid .010" be- 
fore the plunger bottoms in the solenoid. 

To adjust, loosen the set screw in the collar G and manually bottom the 
plunger. Hove the collar to limit against the solenoid bracket and snug the 
set screw. Pull the plunger out slightly and place a .010" gauge between the 
collar and bracket and push plunger in until it limits on the gauge. While 
holding plunger securely, remove gauge and loosen set screw. Then move collar 
on the plunger until it limits on the bracket and tighten the set screw. 
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READ HEAD - Figure VII-12 

The read head is used to read the forms only and is mounted between the two 
sections of the drum. As the form leaves the ready station it passes over the 
read head which reads the magnetic data and transfers this to the Auto Reader 
Read Amplifiers. 
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RECEIVING STACKER - Figure VII- lh 

The receiving stacker is the receptacle for the forms after they have been 
read. As the form leaves the high speed rolls and passes through the stacking 
chute to the tray in the stacker, it actuates the bin jam switch. If the form 
does not clear the chute, it keeps the bin jam switch transferred and prevents 
any further operations. 

As the form leaves the chute, it should strike the front of the receiving 
stacker and settle to the bottom of the bin without interference. 



Test and Adjustments 

1. To provide an indication of a form jam in the stacking chute — 

The bin jam switch "A" should "make" before a form moves its actuating 
arm D out of the slot in the rear of the stacking bin. 

To adjust, loosen screws B and C and position switch A as necessary. 

2. To provide proper clearance for the forms in the stacking bin — 

With the receiving tray J latched in the detents F and H, there should be 
1/32" to 1/16" play between the form and the back of the bin. 

To adjust, snug detents F and H in their forward position, insert receiving 
tray and force detents to rear as required. Remove receiving tray and tighten 
detents. 

3. To prevent interference by the stacking guides as the forms enter the stacking 
bin — 

The form should enter the stacking bin squarely without interference by 
stacking guides E and G and all forms but 3" stubs should have 1/32" side play 
between the guide when lying in the bottom of the tray. Three inch stubs may 
have as much as l/U" side play. 

To adjust, loosen screws I and K and move guides as necessary. 
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POWER SECTION - Figure VII- 1 5 

Electrical power for the AU002 is upplied by the E21$0 Electronic Bookkeep- 
ing Machine. 107 to 127 VAC, 60 cycles, is required to run the motor. 

Mechanical power is furnished by the l/3 H.P. inductive type motor which is 
coupled to a transmission by a V belt. The transmission furnishes power to the 
feed rolls, conveyor assembly, and high speed drive rolls continually through 
geared pulleys and Gilmer belts. The transmission also furnishes power through 
a solenoid-controlled spring clutch to the feeder. The clutch is coupled to the 
feeder by geared pulleys and Gilmer belts. The transmisson also furnished 
power to rotate the drive drum at a constant speed by geared pulleys and a 
Gilmer blet. 

The vacuum pump is coupled to the motor by a V belt, and operates any time 
the motor is running, the pump is a rotary vance type protected from dirt by 
two filters, one on the intake and one on the exhaust. Both the intake (vacuum) 
and the exhaust are used in the feeder to assist feeding the forms. 



THE FEEDER - Figure VII-16 

The feeder is operated by a large cam which is caused to oscillate by a 
crank shaft which is coupled to it by a connecting rod. The crank shaft is 
coupled through a Gilmer belt to the feed clutch on the transmission assembly. 
As the cam oscillates, it causes the vacuum feed yoke to be lowered and its feet 
to contact the top form in the feeder. The vacuum then holds the form against 
the feet of the yoke when the yoke is lifted. As the cam completes its oscilla- 
tion, the vacuum feed yoke will lift the top form and advance it to the feed 
rolls. The yoke will then return to its normal position. 

A table elevation photo cell senses the level of the top form in the feeder, 
prior to the lowering of the vacuum yoke. If the level of the top form is low, 
a solenoid is energized which allows the feed table elevating mechanism to raise 
the table l/8 ,f during the feed operation. 

The exhaust from the vacuum pump is directed between the forms from each 
side and the front by three tubes containing holes to direct the air. This 
causes the forms to riffle and aids in their separation during feeding. 



CONVEYOR SYSTEM - Figure VII-17 

After the form is fed into the feed rolls, they advance it into the conveyor 
system. The conveyor is comprised of two belts driven by the feed rolls and 
moving over the top of a steel table. There is a row of steel balls held 
loosely on each belt, and as the form enters the conveyor/ it is held against 
the conveyor belts by the steel balls. The form then advances on to the Ready 
Station, where it is held by a metal limit and the belts slip beneath it. When 
in the Ready Station, the form covers two solar cells which allow the idler rolls 
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to drop. The lowering of the idler rolls causes the form to start into the drive 
drum assembly and also causes the feed clutch to pick and start another feed 
operation. 

READY STATION - Figure VII-17 

As the form comes into the Ready Station, it contacts the form limit plates 
to align the magnetic stripes with the read heads. The form squares itself as 
it contacts this limit and also covers two solar cells. It always closes the 
Ready Station Align cell which given the signal that a form is in the Ready 
Station and ready to be read. If the form covers the clipped corner cell, it 
indicates it is to be read and activates a signal to start read after the form 
moves i ,! over the read heads. If the form has the upper right corner clipped 
off, it does not cover the clipped corner solar cell, indicating the form 
should not be read as it passes over the read heads. 

While in the Ready Station, the form is 4" over the drive durm and read 
head and also 1" under the idler rolls. 



IDLER ROLLS - Figure VII- 18 

The idler rolls are used to cause a form to feed from the Ready Station into 
the high speed rolls and then to the receiving hopper. 

As the Ready Station signals a form ready, the Idler down solenoid picks 
and drops the idler rolls. These rolls hold the form against the drum and read 
heads and are raised by a rotating cam on the end of the drive drum shaft. 

The idler down assembly, when lowered, blocks a sp;ar cej; wjocj caises a 
delayed pulse to pick the feed clutch. This starts another form into the ready 
station as the drive drum is feeding the active one out. 



DRIVE DRUM ASSEMBLY - Figure VII-19 

The drive drum assembly is comprised of a split, rubber covered metal drum 
with a spiral spring type clutch attached to the end of the shaft. This drum 
clutch is controlled by the idler down solenoid. When the solenoid is energized 
the idler rolls are lowered to the form. The solenoid also trips a clutch which 
causes a idler reset cam to revolve with the drum. This cam resets the idler down 
roller assembly after the form has been driven over the read heads. The read 
heads are located between the two sections of the drum. 

When the idler rolls are lowered, the form in the Ready Station is driven 
over the read heads approximately "4% at "which time the start read signal is 
made high by the CC/ST RD solar cell. The form is read and passes around the 
drum into the high speed rolls. The sync pulse on the form controls the stopping 
of the read in the same manner as the E2l£0. 
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HIGH SPEED ROLLS - Figure VII-19 

The high speed rolls are directly beneath the drive drum and consist of eight 
rolls on a shaft driven continually by the transmission. Each of the driven rolls 
has a pressure roll above it to hold the form against it. 

The form enters the high speed rolls before the idler rolls are lifted, there- 
fore, the high speed rolls must slip on the form until the idlers are lifted. As 
the idlers are lifted, the high speed rolls take over and increase the speed of 
the form from 15" per second to approximately 62" per second. 

As the form leaves the high speed rolls, its momentum carries it into the 
output stacker where it strikes the front of the receiving tray and settle be- 
fore the next form enters. 



BASIC FORM TRAVEL AND TIMING 

When a start feed switch is depressed, the top 
form (#1) in the feeder is picked up and inserted 
into the feed rolls where it actuates the drop 
count switch to stop the feeder. After passing 
through the feed rolls, the form is conveyed to 
the Ready Station where it is aligned for reading 
and actuates the Ready Station solar cell and the 
Clipped Corner solar cell. 
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As form #1 starts out of the Ready Station, i j =j f 

the feeder begins another feed operation to feed i 
the next form (#2) to the Ready Station. The I 

Start Read solar cell is actuated and begins | j 

the Read operation as the form moves approxi- 

mately \ yx out of the Ready Station. When form 
#1 is half out of the Ready Station, form #2 is 
just passing into the feed rolls. 



When the form #2 is approximately 1" under the 
feed rolls, form #1 has moved approximately 6^-" out 
of the Ready Station. The high speed rolls take 
control of the form and drive it into the Receiving 
Stacker. As form #1 completely clears the Ready 
Station, form #2 is just entering it and continues 
on to the Ready Station. 
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POWER ON AND OFF SEQUENCE 

The auto reader receives its entire power from the cable connected E2150. 
The safety switch SU106, actuated by the case lid, must be closed to allow the 
Auto Reader to be started. 

Depression of the SUlOl On-Off push button switch supplies -100 volts to 
pick the Control Relay KU201, thru NX. POR contacts 21-22. The On-Off Switch 
is a latch-type switch. A second depression is necessary to release it. 

The Control Relay has the following functions: 

1. Contacts 2-3 supply the 115 V.A.C. to operate the fan. 

2. Contacts U-5 are not used. 

3. Contacts 6-7 supply ground to the ground buss. 

U. Contacts 8-9 supply the +15 V.D.C. to the back plane distribution buss. 

5. Contacts 21-22 supply a hold circuit to the control relay from the -56V. 
This hold circuit thru POR contacts 25-26 will hold the control relay 
until after the PGR has had a chance to drop out during the Off sequence. 
The -100 is thus removed ahead of the bias voltages , and the AR Power 

On signal is low before any other logic signals change. Stray turn 
off noises and false signals are gated out of the E2150 with the AR 
Power On signal. 

6. Contacts 23-2U supply the -100 volts to pick the Motor Relay Klj.202, and 
the POR Relay KU203. The Motor Relay supplies the A.C voltage to 
operate the motor. 

7. Contacts 25-26 supply the -U.25 V lamp voltage to Selective Read and 
Table Elevation lamps. 
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8. Contacts 27-28 supply the -1$ V.D.C. to the back plane distribution 
buss. 

9. Contacts 29-30 supply the -U.2$ V.D.C. to the back plane distribution 
buss. 

Picking of the POR Relay has the following functions: 

1. Contacts 2-3 cause the POR reset pulse to go to ground. This allows 
logic to control the Flip Flops. 

2. Contacts U-5 supply +l£ V to four solar cell lamps. 

3. Contacts 6-7 supply -100 V to the solenoid coils and back plane. 
U. Contacts 21-22 open the pick path to the control relay. 

5. Contacts 25-26 supply the hold circuit to the -56 V. (Refer to #5 
of Control Relay Functions.) 

6. Contacts 27-28 allow the AR Power On signal to come high. This signal 
is gated to the E21$0 to suppress the setting of the Prog Cam FF during 
an Auto Reader Trial Balance. 

CLOCK 

The AU002 contains its own independent clock. It is the same type clock 
as used in the E21$0, and is used for logic control of the Auto Reader circuits. 

AR READY SIGNAL 

The Auto Reader ready signal consists of the output of either the Start 
Read (ST RD) or Count Down (CT DN) solar cell amplifiers. One of these signals 
is always high, therefore, the AR Ready signal will be high as long as there is 
power to the solar cell lamps. 



(Draft E21$0) 



For Form 3738 



Sec, VII 



BURROUGHS - SERIES B21gO INSTRUCTION BOOK 



3U 



The AR ready signal is fed to the set gates of the Single Feed (SF) and 
Auto Feed (AF) Flip Flops. These Flip Flops control the Feed Flip Flops, there- 
fore, until the solar cell lamps have had time to illuminate, and gain control of 
their amplifier, no form feed can take place. 

SINGLE FEED 

This is to describe a normal single feed operation with no form in the 
ready station. 

Depression of the Single Feed Switch (SU103) will cause a relay wetter 
output to go to ground. This high signal is gated with NOT AFFF-NOT DDFF • AR 
Ready to set the SFFF with the next clock pulse. The SF signal will also re- 
set the Stop FF if it had previously been set. See Figure VII -2J. 

Setting the SFFF causes the following events to occur: 

1. The next clock pulse sets the Feed FF through the AND Gate: NOT STOPFF- 
C2FF-RSTAFF«SFFF. 

2. The Feed Solenoid driver energizes the Feed solenoid which releases 
the Feed Clutch. 

3* The Feed Clutch causes the Feed Cam to oscillate and pick up a form 
from the table. 

U. Oscillation of the cam assembly causes the Count Down (CT DN) solar 
cell to be blocked. The CT DN SCA output goes to 4u This inverted 
signal will set the Count One (Cl) Flip Flop when the cam arm starts 
its return stroke. 

5. Further oscillation of the cam assembly causes the form to be injected 
into the feed platen and on into the ready station. 
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6. As a single form enters the ready station, being driven by the feed 
platen, it closes the roller actuated Drop Count (DCT) switch. 

7. The DCT switch and clock will reset the Feed FF which causes the Feed 
Solenoid to de-energize and disengage the spring clutch after one 
complete revolution. 

8. The DCT and SFFF and clock will set the Stop FF. Setting the Stop 
FF inhibits the set AND gate to the Feed FF. This prevents feeding 

a second form while the first one is traveling to the ready station. 
The Stop FF will be reset by a l£ usee pulse when the form reaches 
the ready station limit, and the Ready Station Align FF sets. Stop 
is reset at this time to prevent the Stop Feed lamp from illuminating. 
When the RSTAFF comes high, it will inhibit the set Feed AND Gate be- 
fore the Stop FF resets. 

The DCT Signal and clock also reset the C1FF. See Figure VII-21, 

9. See Figure VII-£2« As the form reaches the Ready Station limit, it 
blocks the RSTA and clipped corner (CC) solar cells. The SCA out- 
puts go from ground to -U V as the form blocks them. 

The RSTA SCA output is inverted and the next clock pulse sets the 
RSTAFF. The CCFF will not set due to the NOT SEbfCC signal being low 
at this time. NOT SELrCC is low because ST RD is low from the CC SCA 
output . 

10. See Figure VII-23. With RSTAFF high the form is now ready to be fed 
around the drum and be read by the read heads. 

An Auto Reader Control (AR Control) signal is needed from the E2l£0 
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before the form can be fed from the Ready Station. AR Control is a 
signal indicating the E2150 is ready to accept information. It is 
comprised of: NOT BC-NOT PDFF-CC3- (ARP ON -PL). 

11. The NOT IDN • RSTAFF • SFFF • (NOT ERFF-NOT LOCK-AR CONTROL) bring the Drop 
I signal high* This signal causes a solenoid driver to energize the 
Drop I solenoid. 

12. Energizing the Drop I solenoid causes the idler roller assembly to be 
unlatched. A spring then lowers the assembly and Idler rolls to limit 
on the form. When the assembly is lowered, an arm blocks the IDN 
solar cell making its SCA go to -U V. The IDN signal is the inverted 
SCA output. See Figure VII-22 - 

The Drop I solenoid also causes a spring clutch to be released which 
allows a restoring cam to rotate with the drum assembly. This cam 
will raise the idler assembly and a latch will latch it in its raised 
position. The latch is controlled by the solenoid plunger. The sole- 
noid will be de-energized at this time due to the low NOT IDN signal 
inhibiting the Drop I signal AND Gate. 

13. The IDN 'RSTAFF signals will cause the SFFF to reset with the next 
clock pulse. (piG 2*) 

lit. With the idler rolls on the form, the form starts moving around the 
drum, over the read heads. After the form has moved 4% the CC ST/ 
RD solar cell is unblocked. This causes the SCA output to go from 
-U V to ground bringing the ST RD signal high. 

15. See Figure VII-23. The high ST RD- IDN -NOT CCFF signals are fed into a 
pulse standardizer to produce a positive pulse 15 usee in width. The 
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output of this gate called Start Read, is gated to the E21$0 to set 
the Read Ledger (RL) FF if the carriage is in a Read Ledger programmed 
position. 

16. See Figure VII-SUk The ST RD-RSTAFF-NOT CCFF signals are gated with the 
output of the X and Y Read Amplifiers. The information received from 
the Auto Reader Data X and Data Y read amplifiers, is handled by the 
E2l£0 in the same manner as information received from its own Read 
heads. Reading of pulses will continue until FF16 sets, the same as 
E2150 logic. At this time, the RLFF will reset. 

17. See Figure VII-Z2. As the form continues to feed around the drum, it 
will unblock the RSTA solar cell. When this happens, the SCA output 
goes from -U to ground. This signal and the next clock pulse will 
reset the RSTA FF. Resetting the RSTA FF inhibits the data X and data 
Y read gates. 

18. The form travel continues into the high speed rolls where its speed 
is increased and it is ejected into the receiving tray ending a Single 
Feed Operation. 

AUTO FEED OPERATION 

This is to describe a normal auto feed operation, starting with no form in 
the Ready Station. 

Depression of the Auto Feed switch SU102 will cause a relay wetter output to 
go to ground. See Figure VII-2l # This high signal called AF will cause: 
The AFFF to set by the AF-AR READY -NOT STOPPFF-NOT DDFF and CLK. 
The SFFF to set by the AF 'NOT AFFF -NOT DDFF-AR READY and CLK. 
The SFFF is set to cause the first form to feed. Thereafter, form feed 
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will occur from a delayed I DN signal. 

The STOP FF to be reset if it had been previously set. 
Setting the AFF and SFF causes the following events to occur: 

1. The next elk pulse sets the Feed FF through the AMD GATE; NOT STOPFF- 
NOT C2FF -SFFF -NOT RSTAFF. 

2. The Feed Solenoid driver energizes the Feed solenoid which releases 
the Feed Clutch. 

3. The Feed Clutch causes the Feed Cam to oscillate and pick up a form 
from the table. 

U. See Figure VII-Z2. Oscillation of the cam assembly causes the count 
down (CT DN) solar cell to be blocked. The inverted output of the SCA and the 
Feed FF signal will cause the CIFF to set as the arm starts its return stroke. 

5. See Figure VII-21. The AFFF and CIFF signals are gated together to re- 
set the SFFF with the next elk pulse following setting of the CIFF. Resetting 
SFFF at this time prevents setting the STOP FF on this first cycle of Auto Feed. 

6. Further oscillation of the Cam assembly causes the form to be injected 
into the feed platen and on into the Ready Station. As a single form enters 
the Ready Station, being driven by the feed platen, it closes the roller act- 
uated Drop Count Switch. 

7. The DCT switch and elk will reset the Feed FF which causes the Feed 
solenoid to de-energize and disengage the spring clutch after one complete 
revolution. 

See Figure VII-2X. The DCT switch and elk will reset the CIFF. 

8. As the form reaches the Ready Station limit, it covers the RSTA and 

CC solar cells. The low RSTA SCA output is inverted and the next elk pulse sets 
the RSTAFF. 
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The CC FF will not set due to the WOT SEL + CC signal being low at this 

time. 

9. With RSTA FF high, the form is ready to be fed around the drum and be 
read by the read heads. 

See Figure VII-23, AR control is a signal indicating the E2l£0 is 
ready to accept information. 

10. The NOT IDN • RSAFF 4 AFFF ' (NOT ERFF-NCT LOCK-AR CONTROL) bring the Drop 
I signal high. This signal causes a solenoid driver to energize the Drop I 
Solenoid. 

11. The Idler assembly is dropped in the same manner as single feed and 
causes the IDN solar cell AMP to produce, through an inverter, a high I DN 
signal. 

12. The low IDN signal causes the Drop I signal to return to -k allowing 
the Idler solenoid to de-energize. This will allow the Idler assembly to be 
latched up as the drum completes one cycle. 

13. See Figure VII-2X, The IDN signal is fed into a DMV. This DMV will 
produce a l£ usee positive pulse after an 80 ms delay. This delayed pulse to- 
gether with AFFF-RSTAFF will set the Feed FF. Thus, another form is starting 
to be fed as the active form is being fed around the drum on its way to the 
receiving hopper. 

lU- The Start Read signal and subsequent reading of the information from 
the form stripes is the same as explained in Single Form Feed. 

1$. See Figure VTI-22, As the form thats being read clears the paper pan, 
the RSTA SCA is unblocked. This high signal and elk will reset the RSTA FF. 
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The idlers reset after this occurs and the Drop I signal must wait for a new form 
to set the RSAFF. Once this happens, idlers drop and the cycle continues as before. 

16. Automatic feeding and reading of forms will continues until the AFFF 
is reset. 

BALANCE TRANSFER OPERATION 

This operation using both the E2l£0 and the AU002 requires the following 
special programming. 

Lane % and $2 (BC)are programmed for the Blank Card control of the E2l£0. 

Lane £H (FL) is programmed for the Feed Ledger control of the Auto Reader. 

Lane 66 (RL) is programmed for the Read Ledger control of the E2l£0. 

The E2150 is used to accept a blank form where the transferred amounts are 
printed on the Balance Forward line. 

The AU002 is used to read the encoded amounts from the existing forms and 
place this information into the E2l£0 memory storage. 

Operation: Figure3ZXT ZQ > 

There are two basic functions, one dependent on the other, that must occur 
on this operation. 

One is the reading of the forms in the Auto Reader. The read takes place 
as the form feeds from the Ready Station, therefore, a Drop I signal must be 
received to initiate form movement from the Ready Station. The Drop I signal 
is inhibited until the E2l£0 carriage cam shaft reaches 95° and sets the REV 
and Paper Drive FF's. 

The other function is the Blank Card form handling in the E2l£0. This is 
controlled by the Program Cam Shaft, which is inhibited until the Prog FF sets. 
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The Prog FF is in turn inhibited until a form is in the Ready Station of the Auto 
Reader, making the Ledger Ready signal high. 

With the carriage in a proper programmed stop and the Auto Reader turned 
on, the Auto Feed switch is depressed. A basic feed takes place until a form 
is fed into the Ready Station. At this time, the Drop I signal cannot come high 
because the AR control signal is low. The AR control signal is waiting for the 
Reverse and Paper Drive FF's to set. The Auto Reader will remain in this condition 
until a form is fed into the E21$0. 

Next a form is inserted into the E21$0 carriage throat. The (FPS # CC3 # N0T 
ERFF-NOT LOCK) and Ledger Ready sets the Program Cam and Blank Card FF's and a 
Blank Card procedure is started. 

At 95° of the Prog Camshaft cycle, the CC2 will set the Rev FF. 100ms 
later, the PDFF will set allowing the AR control signal to come high. This in 
turn brings the Drop I signal high, causing the idlers to be lowered and the 
form in the Auto Reader Ready Station to be read. Both forms are now moving 
at the same time. 

The form in the Auto Reader is read with its information placed into the 
E2l£0 memory. Data that was read is now in MA 20/30, and accumulated data due 
to block add is in MA 30/60-70. 80ms after the idlers drop another Auto Reader 
feed cycle begins, feeding another form into the Ready Station. This form will 
not be fed from the Ready Station until the next time the REV FF is set at 9?° 
of the Program Cam Shaft. 

The form in the E2l£0 is fed to line -8 and out again to line #1. At 
this time, all form travel has stopped and the Printer Operate FF is set. A 
100ms pulse, triggered from POFF will cause the MB #2 solenoid to pick. The 
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drive trip shaft then closes switch S770 to pick the Printer Trip Relay K91U. 
Contacts U and 6 supply a high signal to set the Printer Trip FF. Contacts 1 
and 2 remove the +35V from the keyboard wetting circuit. Contacts 1 and 3 
supply the hold circuit for the +35 sense relay K1102. 

If Verify is not programmed, the tappets will fire and the printer will 
operate and print the desired number of balances on the form. The printer 
will then cycle into a write ledger mode where the form will be written using 
the E2l£0 memory data. 

If Verify had been programmed by pinning lane fi>8, the firing of the tappets 
would have been held up until after the verification logic finished. This would 
be accomplished by the Verify signal. NOT ERFF-SET POFF signal setting the 
Verify FF. Verify FF in turn causes the lock solenoid to pick opening the 
tappet pick circuit. The Motor Bar 2 solenoid would pick causing the drive 
trip shaft to close switch S770. This in turn picks PT relay (K9lU) and contacts 
U-6 set the PTFF • ( PTFF "VFF ' POFF ) cause FF6 to set and the Verification logic 
begins. 600 usee later, if a good verification was received, the VFF resets. 
This is turn resets lock and the tappets can fire. 

The cycle will start again when a ledger is placed in the E21$0 carriage 
throat. 

At the end of the Balance transfer operation, the accumulated totals can 
be printed from MA30 on single stripe and MA.60 and 70 on Dual Stripe machines. 

TRIAL BALANCE 

This operation using both the E2l£0 and AU002 requires the following 
special programming: Lane 56 and 5U (FL) are programmed for the Feed Ledger 
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Control of the Auto Reader, 

Lane 66 (RL) is programmed for the Read Ledger Control of the E21$0. 

The E2l£0 is used to accept and store information received from the AU002 
read amplifiers. 

The AU002 is used to read the encoded amounts from the existing forms and 
gate this information into the E2l£0 memory storage. 

OPERATION (FIG Zo) 

There are two functions to this operation. One is the feeding and reading 
of the forms in the Auto Reader. The automatic operation of the Auto Reader is 
dependent on the CC3, FL and NOT POFF signals from the E2l£0. FL is controlled 
by a programmed stop position. The NOT POFF signal is high when the printer 
is in a static condition. CC3 is high between 355° and 115° of the Printer 
cycle. 

The other function is the printing of as many balances as programmed. 
Normally/ this is only one. The printer cycle is controlled by the Trial 
Balance FF. 

With the carriage in a proper programmed stop and the Auto Reader turned 
on, the Auto Feed switch is depressed. A basic feed takes place until a form 
is fed to the Ready Station. At this time, the NOT POFF and CC3 and NOT BC 
allow the AR control signal along with RSTAFF and AFFF to bring high the Drop 
I signal, which causes the idlers to drop. 

After the form moves \ n , the Start Read signal sets the RLFF. The form 
passes over the Read heads and a normal read takes place. The information 
from the Data X and Data Y Read Amplifiers is gated to the E21$0 with the ARP 
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CN-FL signals. This information is handled in the same manner as if it were 
received from the E2150 Read Amplifiers. 

The Trial Balance FF will be set at the end of a good read and the E2150 
proceeds into a normal Trial Balance, block adding the amounts from 20 and 30 
to 60 and 70 on a dual stripe machine, or 20 to 30 on single stripe machines. 

The reset Trial Balance FF signal then causes the Printer Operate FF to 
set to begin a normal printing operation. 

During this time, another form has been in the process of feeding into the 
Ready Station. If only one printer cycle was programmed, the operational speed 
of the two units is such that the printer is now waiting for another Auto 
Reader cycle. Thus, as a form causes the RSTAFF to set, the drop I signal be- 
comes high and another Read cycle is started. If more than one balance was 
programmed to print, the form would more than likely position into the Ready 
Station before the printer reached another FL position. In this case, the Drop 
I signal is delayed until both FL and CC3 are high at 355° of the printer cycle. 

All fonns are read with the accumulated data being stored in MA 30 on 
Single Stripe, or MA 60 and 70' s on Dual Stripe. 

STOP FEED OPERATION 

The Stop Feed Operation provides a means for the operator to stop the AU002 
without disturbing a feeding or reading operation already in progress. When 
the Stop Feed switch SU10I4. is depressed, it causes a relay wetter output to 
set the Stop FF with the next elk pulse. See Figure VII-21 • 

The STOP FF signal will cause the Stop Feed lamp to illuminate and the AF + 
SF FF's to reset with the next elk pulse. 
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Depression of the Stop Feed Switch during an AF at the time of form move- 
ment from the Ready Station, will still allow a new feed to take place. How- 
ever, the Drop I signal cannot come high as the form limits in the Ready Station 
because the AFFF is reset. The operation will cease with a form in the Ready 
Stat i on . 

The following five methods are used to set the STOP FF: 

1. By the Stop Feed Switch as discussed above. 

2. During a Single Feed Operation by the DCT switch. It is set at this 
time to prevent feeding a second form while the first one is traveling to the 
Ready Station. 

3. By improper stacking of forms in the receiving hopper causing the bin 
jam switch to close. The Stop FF will set the next time a form sets the RSTAFF 
and produces a Drop I Signal. 

U. 500ms, after the count down has reached two. The delay is necessary 
because a form could be picked up on the second feed attempt. If so, we do 
not want to stop the operation and the set AND gate would be blocked by the 
AFFF signal before the £00ms DMV times out. 

5- See Figure VTI-;Z4 # During a Double Document Clearing Operation. It 
is set at this time to reset the Double Document FF when the I DN assembly re- 
stores. The Stop FF also causes the STOP feed light to come on during D.D. 
clearing. 

DOUBLE DOCUMENT OPERATION 

The Double Document Operation consists of two parts: 
A. The Detection Operation. 

It consists of a roller actuated switch located on top of the Feed 
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platen. It is adjusted to allow one form thickness to pass without the switch 
making contact. 

See Figure VII-24. If this switch (SU108) is closed during a feed operation, 
the next elk pulse will set the DD FF. The outputs of this FF function are as 
follows: 

1. The DDFF signal will cause a Sol Driver to illuminate the DD light. 

2. The NOT DDFF signal inhibits the illumination of the STOP FEED light 
at the time of DD detection. 

3. The DDFF signal and elk, resets either or both the SF and AF FF«s. 
U* The NOT DDFF signals inhibit the AND gates to prevent setting the AF 

or SF FF's if their push button control switches are used. This signal also in- 
hibits the Ledger Ready signal to prevent feeding a form in the E2l£0 while a 
DD condition exists. (FIG '2o). 

B. The Clearing Operation 

This consists of a method to cycle the forms from the Ready Station 
without reading them. 

Depression of the DD front panel switch (SlU05) will cause two relay 
wetter outputs to go high. 

One such wetter allows the DD CLR signal to make the Drop I signal high, 
which in turn causes the Idler assembly to drop. This will cause the forms to 
be fed from the Ready Station into the receiving hopper. ( FIG 23) 

The other output of this DD clr wetter will allow the next elk pulse to 
set the CCFF. This is done to inhibit the Start Read Signal and inhibit the 
outputs of the Data X and Data Y signals, the NOT DDFF signal is used to inhibit 
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the reset AND gate to the CCFF. This is to prevent resetting the CCFF which is 
inhibiting the read. 

(FIG 22) 

The other relay wetter output called DD, is used to set the Stop FF on 
Double Doc clearing. Stop FF will remain set until the next initiation of an 
AF or SF. 

Setting of this FF will allow the DDFF to reset as the Idler assembly is 
being restored . 

CLIPPED CORKER 

The Clipped corner FF allows a form to be fed through the AU002 without 
being read. See Figure VII-25. If the CCFF is set, the Start Read signal will 
be low as the form is fed from the Ready Station, and the form is not read as 
it travels to the receiving hopper. 

The normal method of picking CCFF is for the CC solar cell output to be 
high as a form limits on the Ready Station limit plate, (assuming the form is 
clipped,) The ST RD signal being high at this time will cause NOT SEL + CC to 
be high. This gated with WOT IDN and the high RSTA will allow the next elk 
pulse to set the CCFF. The not CCFF signal inhibits the Start Read signal and 
the form is not read. 

The CCFF is normally reset as the RSTA solar cell is unblocked and the 
MOT IDN signal goes high. 

The other reset gate functions as follows i 

If a form enters the Ready Station slightly skewed, its possible for the 
RSTAFF to set prior to the blocking of the clipped corner solar cell. When 
this happens, the CCFF will set and remain set until the form squares itself 
against the limit plate. 
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The inverted NOT SEL + CC signal, along with CCFF-NOT DDFF'NOT IDN will 
reset the CCFF with the first clock pulse following the blocking of the CC 
solar cell. A normal read then takes place. 

COUNT DOWN OPERATION - Figure VII- £2. 

The count down operation consists of a method of stopping the feed cycle 
if a form is not picked up in two attempts . 

There are two Flip Flops used to detect the number of attempted feeds. 

The Count One (Cl) Flip Flop is controlled by the inverted output of the 
CT DN SCA. The C1FF will set as the Feed Cam Arm starts to restore after the 
first form T)ickup try. If a form is picked up and injected into the feed 
platen, the DCT signal will reset the C1FF with the next elk pulse. DCT also 
resets Feed FF and no further attempts are made. 

If a form failed to get picked up, the Feed Clutch cycles again. As the 
Cam Arm starts to restore during this second attempt the C2FF will set. Setting 
the C2FF controls logic to stop the operation. 

COUNT DOWN OPERATION - AUTO FEED - Figure VII- ZZ. 

As the Cam Arm starts to restore on the first attempted pickup, the C1FF 
will set due to the SCA inverted output going from ground to -UV. 

Setting of the C1FF will cause the SFFF to be reset with the next elk 
pulse. 

See Figure VII-22. As the cam arm starts to restore on the second feed 
attempt, the C2FF will set. Setting the S2FF at this time will allow: 

1. The AFFF and Feed FF to reset with the next elk pulse. See Figure VII-jL/. 
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2. The table elevation solenoid to pick causing the raise pawl to become 
active. The table will raise on the next attempted feed. 

3. A multivibrator to trigger, and afeter a 500ms delay, will produce a 
15 usee pulse. This pulse gated with C2FF-N0T AFFF will set the Stop FF. This 
will stop the cycle, and illuminate the NO FEED lamp. 

If a form was picked up on the second try, it would be injected into the 
DCT switch before the 500ms DMV times out. When this happens, the AFFF will 
be set again through DCT-C2FF-NCT SFFF. The setting of AFFF will prevent the 
DMV pulse from setting the STOP FF by inhibiting the set AND GATE with the AFFF 
signal. 

Drop Count resets C1FF, therefore when AFFF sets again, C2FF will be reset 
with the next elk pulse. Thus, the Automatic Cycle of feeding forms remains 
unbroken as the cycle continues. 

COUNT DOWN OPERATION - SINGLE FEED 

The operation is exactly the same as Auto Feed except for the method of 
resetting the SFFF when form pickup fails. 

An AND gate with C2FF and the 500ms DMV pulse will reset the SFFF if form 
pickup fails. If a pickup is made on either try, the SFFF is reset in the 
normal manner by the IDN'RSTAFF signals. The C1FF in this case is reset by the 
DCT signal and NOT C1FF*SFFF*CLK reset the C2FF. 

BIN JAM LOGIC - Figure VII-23, 

The Bin Jam switch (SU109) is located above the receiving hopper. This 
switch controls the Drop Idler solenoid circuit, preventing Idler drop if 
improper form stacking occurs. 
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The Bin Jam signal is high only during the time the Drop I signal is high 
and a jam is holding the switch transferred. 

If the switch transfers, it has no effect on the next feed until the form 
reaches the Ready Station limit. At this time, the RSTAFF signal brings the 
Drop I signal high and through a relay wetter the Bin Jam signal comes high. 
The idler solenoid is not energized at this time because of the transferred 
Bin Jam switch. 

See Figure VII -21 . The Bin Jam signal will set the Stop FF with the next 
elk pulse. This in turn will reset the AFFF, causing the DROP I signal to go 
low. 

If the SF push button is now depressed with a jam still present, and a form 
in the Ready Station, the SFFF will set bringing high the Drop I. Drop I brings 
high Bin Jam. Bin Jam sets the STOPFF and the two reset the SFFF with the next 
elk pulse. This allows the operator to clear the Bin Jam without the Idlers 
dropping and sending another form into the receiving hopper during the clearing. 

TABLE ELEVATION CONTROL - Figure Vir-26. 

The Ikble Elevation Control is a mechanism to control the automatic raising 
of the form table during a machine cycle. The correct table height will be main- 
tained at all times. This insures proper form pickup during the feed cycle. 

The Electrical part consists of a Photo Cell, Light source, and logic 
circuit to control the solenoid driver that energizes the Table Elevation 
Solenoid. 
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During an AF or SF operation, the light source to the photo cell is normally 
blocked. A darkened cell presents a high resistance to its circuit somewhere 
over 1 MEG OHMS resistance. This causes the base of the Inverter transistor to 
be reversed biased and cut off. With the inverter output at -UV, the solenoid 
is not being energized. 

When the level of the forms has diminished to a point where light from the 
lamp strikes the photo-cell, its resistance changes to a low value. This low 
value allows the Inverter transistor to be forward biased and the collector 
output to go to ground. The solenoid driver conducts and the elevation solenoid 
picks dropping the pawl into the ratchet. The next feed attempt will cause the 
elevator to raise one step. 

The CT DW signal on the AND gate is used to disregard a high signal from 
the inverter at a time when the forms are being pushed down by the suction foot. 
This insures that only during normal form riffling will the sense circuit function. 

T^tble Elevation will also be initiated if the count down reaches two, re- 
gardless of whether light is seen on the photo-cell. In most cases, light would 
be seen by the photo cell on the count of 2, and elevation would be initiated 
in the regular manner . 

SELECTIVE READ - Figure VII- 2£*, 

The selective read feature of the Auto Reader provides for automatic 
selection of accounts by category, for obtaining a trial balance without the 
necessity of removing and refilling the accounts. 

A hole, located at one of 2U positions along the top of the form, is used 
to select the form to be read by the Auto Reader. 

A solar cell, located on a sliding bracket, is used to change the category 
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of which hole position will be read. Only the forms punched in the correspond- 
ing position, that aligns with the photo cell, will be read. The read operation 
is by-passed on the other forms, but they are fed through the Auto Reader to 
maintain their correct sequencial order. 

A toggle switch, Figure VTL~Z£ mounted on top of the control switch panel 
bracket must be set to the "Select Read" position for this operation. When 
set at "normal" position, regular operations are performed, reading all the 
ledgers except those with cut corners. 

The holes in the ledger are to be located and punched according to the 
following specifications: 

1. \" in diameter. 

2. Round, punch by a standard hand punch. 

3. The first hole center is 1 j" (1 l/32) from the right edge. The hole 
positions are numbered from right to left. 

U. Holes are 3/8" 1/32) apart, center to center, but this tolerance is not 
cumulative. 

5. The center of the hole is ^" (i i/32) below top of form. 

6. There must be at least 4" space between the last hole and the left edge 
of the form. 

Sel Read Operation 

See Figure VII- Z 5* . As a form enters the Ready Station, the first solar 
cell to be blocked will be the Select Read. Its SCA output goes to -UV. This 
iverted signal, and the Select RD toggle switch output will cause the NOT SEL 
+ CC signal to go to ground. If a punched hole does not align with the Select 
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RD cell as the form limits in the Ready Station, the CCFF will set. Setting the 
CCFF results in the form passing out of the Ready Station without being read by 
inhibiting the Start Read Signal. 

If a punched hole aligns with the SEL RD solar cell as the form lira its , the 
SCA output will go to ground. The inverted signal now inhibits the NOT SEL + CC 
AND gate and the NOT SEL + CC signal is low. The CCFF is not set and normal read- 
ing takes place. All forms are passed through the machine and only those forms 
with a hole punched that corresponds to the selected setting of the solar cell 
are read. 

SIGNALS AND TERMS 

AF Auto Feed. A signal developed from the AF front panel switch, 

that sets the SF and AF FF ! s. 

AR CONTROL Auto Reader Control. A signal developed in the E2l£0 used to 

allow a form to feed from the Ready Station. 

A R READY Auto Reader Ready. A signal developed by the CT DN or CC 

solar cells that prevents starting an operation until the Solar Cell ampli- 
fiers have gained control of the logic <> 

AUTO READ X ♦ Y Auto Read X ♦ Y. The X and Y outputs of the Auto Reader X and 
Y Read Amplifiers. 

AR POWER ON Auto Reader Power On is a signal generated by the picking of 

the Power On Relay that conditions the logic control of the E2l£0. 

BIN JAM Bin Jam is a signal developed from the closing the Bin Jam 

switch located in the receiving hoppe. 

CT DN Count Down, A signal developed each time the feed cam oscillates. 

DCT Drop Count. A signal developed from the closing of the DCT 

switch as a form enters the Ready Station. 
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DP Clr Double Document Clear. A signal developed from the closing of 

the Front Panel DD switch which is used to clear forms from the Ready Station 
without reading them. 

DMV Delay Multivibrator. A signal taken from the 500ms DMV used 

to reset the SFFF. 

DROP I Drop Idlers is a signal used to energize the Idlers solenoid 

and cause a form to be read. 
I DM Idler Down. A signal indicating whether the idler rolls are 

in a raised or lowered position. 
LEDGER READY Ledger Ready is a signal indicating to theE2l50 that a form 

is in a position to be read. 
POR Power On Reset is a signal used to reset all AU002 FF f s as 

the power comes on. 

SCA Solar Cell Amplifier is the electronic card used in conjunction 

with the solar cells. 
SEL + CC Select or Clipped Corner is a signal developed by solar cells 

to control whether a form should be read. 
SF Single Feed is a signal developed from the depression of the 

Front panel SF switch used to feed a single form. 
ST RD ST RD is a signal from the ST/RD + CC solar cell indicating the 

form has moved -Jf over the read heads. 
START READ Start Read is a signal from the AU002 to the E2l£0 to set the 

RL FF and allow information to be processed. 
STOP Stop is a signal developed from the depression of the Front 

Panel Stop or DD switches. 
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FLIP FLOP IDENTIFICATION 

Standard E2100 Flip Flops are used in this machine, 



DESIGNATION 
AF 
CC 



CI 
C2 

DD 



FEED 
RSTA 
SF 

STOP 



NAME 

Auto Feed 
Clipped Corner 



Count One 
Count Two 

Double Document 



Feed 

Read Station Align 

Single Feed 
Stop 



FUNCTION 

Controls Automatic feed of forms. 

A control FF that determines if a form is 
to be read. 

Count down FF's used to detect the number 
of feed attempts . 

A control FF to stop the operation if 
double feed occurs. 

Used to cause the Feed solenoid to 

energize. 

A Flip Flop used to signal the logic 
that a form is in the ready station. 

Controls single feeding of forms. 

A control FF used to stop the operation* 



SOLAR CELLS 

Five solar cells of the type used in the E2l£0 are used in this machine. 
The solar cell works on the principle of developing a voltage and current 
inside the cell when an external light is applied to it. 



DESIGNATION 



CC ST/RD 



CT DN 



I DN 



RSTA 



NAME 

Clipped Corner 
Start Read 



Count Down 

Idlers Down 

Ready Station Align 



FUNCTION 

Used to detect forms with corners clipped 
and provides ST RD when form moves ^" 
out of ready station. 

Used to detect when a feed is being 
attempted. 

Used to detect when the idler roll 
assembly is lowered. 

Used to detect presence of a form in the 
ready station. 
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DESIGNATION 



SELECT READ 



PHOTO CELLS 



NAME 



FU NCTION 

A solar cell used on the feature Select 
Read, that controls reading certain forms. 



One photo cell is used in this machine. It works on the principly of vary- 
ing its resistance when an external light is applied. The cells resistance drops 
when light is applied. 



NAT-IE 



FUNCTION 



TABLE ELEVATION Used to detect low table height which causes the table to raise. 



RELAY IDENTIFICATION 



NUMBER NAME 

KU201 Control 

KU202 Motor 

KU203 Power On Reset 



SOLENOID IDENTIFICATION 
NUMBER NAME 
lillOl Drop Idlers 
LU102 Feed 



LI4IO3 



Table Elevation 



SWITCH IDENTIFICATION 
NUMBER NAME 
SU101 On -Off 

(Draft E2150) 



FUNCTION 

Used to supply voltages to the AU002. 
Used to run the motor. 

Used for voltage controls after Control Relay is 
picked. 

FUNCTION 

Causes the idler rolls to be lowered onto the form. 
Allows the feed clutch to cycle to pick up forms 
from the table. 

Controls a mechanical pawl, which when active will 
raise the elevator on a feed attempt. 

FUNCTION 

Turns D.C. On -Off to Auto Reader. 
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SWITCH IDENTIFICATION - continued 



NUMBER 


NAME 


FUNCTION 


SU102 


Auto Feed 


Auto Feed control 


SU103 


Single Feed 


Single Feed control 


SUlOU 


Stop Feed 


Signals that the feed operation has stopped. 


SU105 


Double Document 


Allows clearing a double form from the ready station. 


SU106 


Safety 


Turns off power to Auto Reader when lid is raised. 


SU107 


Drop Count 


Signals that a form is being fed into the ready 
station. 


SU108 


Double Document 
Indication 


Signals that more than one form is being fed into 
the ready station. 


SU109 


Bin Jam 


Signals that the forms are not stacking properly in 
the receiving hopper. 


s^iio 


Select Read 


A switch controlling the use of the Select Read 



Feature . 
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INDEX REGISTER FEATURE 

The Index Register Feature (IR) is a programable method of indexing the Memory 
Address to which data is to be computed by coding the data word with the address to 
be acted upon. This feature may be used on E 2150 style systems after Serial #E3107. 

The use of this feature allows a categoric distribution of data during a 
routine trial balance operation. It enables amounts transferred to P during Tl time 
to be added during T5 time to the Memory Address indexed by columns 11 and 12 of P. 

PROGRAMING 

Two lanes of programing are involved with this feature. Lane 56 (SL) must be 
programed when either of these control lanes are to be active. 

Lane 58 Memory Address C Arithmetic (MAC) 

When lanes 58-56 are pinned the MAC signal will cause the MART and MARU FF's 
to be set equal to the decimal digit of columns 11 and 12 of P. Setting of these 
Flip Flops occurs during the 9 search of T2 time. The MAC signal will also cause a 
P to C algebraic addition to take place during T5 time. 

Lane 60 Ten Digit Arithmetic (TDA). When lanes 60-56 are pinned the TDA 
signal will cause columns 11 and 12 of P to be cleared during T2 time so that only 
columns 1 thru 10 will contain data to be used in all other T times. 

Two examples of programing are listed below explaining applications of this 
feature . 
EXAMPLE #1. 

In this example the type of loan is coded in columns 12 and 11 along with the 

amount of the loan in the 1st ten digits of the same word. This word is encoded on 
the ledger stripe along with the other information. During the machine cycle, 
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after reading the ledger, a transfer of this word is made to P. The register (M.A. ) 
is selected during T2 and the 1st ten digits of the word accumulated in the selected 
memory. Thus at the end of a trial balance a complete breakdown of each type of 
loan has been made along with a grand total of all loans. 

EXAMPLE #2. 

In this example a more complete analysis of a trial balance is desired. This 
example might be on a mortgage accounting application where the desired results are 
to produce, as a by-product of the trial, any one or more of several categories 
concerning the mortgage loan accounts. 

Each loan account will have encoded on the stripe one word into which all 
pertinent information about the account is stored in two digit codes. During the 
trial balance several stop positions are used to isolate and select the desired 
code. The total of the account is then accumulated into the selected code result- 
ing in a grand total of all accounts containing such a code. Different codes 
(categories) may be selected during the trial balance by changing a predetermined 
factor such as 1,000.00 or 10,000.00. In this way any number of categories may be 
selected during the trial balance operation. Each category selection during the 
trial requires a different set of carriage positions to obtain the desired results. 

In the example below the 2 digit codes are encoded in MA21 on the ledger card. 

The loan balance of $10,000.00 is encoded in MA2£. The desired result is a total 

of all outstanding loans at £ l/h% (code #U£ encoded in digits U and 3 of word 21). 

The constant (CFM) to be used to cause a left hand shift in this case is 
1, 000,000.00. 
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MA25 = $10,000.00 





CAT. 








G.L. 


I.R. 


T.L. 


MA21 = 


COL. 


12-11 


10-9 


8-7 


6-5 


U-3 


2-1 




CODE 








56 


U5 


82 



CATEGORY 


T.L. = TYPE OF LOAN 


I.R. = INTEREST RATE 


G L _ GEOGRAPHIC 
LOCATION 


CODES 


80 = G.I. 

81 = F.H.A. 

82 = Conventional 


U3 = h% 

hh = h 1/2% 

U5 = 5 i/h% 


55 = North 

56 = N.W. 

57 = N.E. 



Six carriage positions are needed on this application to isolate the one category 
desired during the trial balance operation. Stops and 6 are for credit amounts. 



STOP # 


1 


2 


3 


u 


5 


6 




LN 3 






< 






1 




LN 5 






< 




< 




A 


N 


N 


A 


N 


T 


N 




B 


A 


R 


A 


T 


S 


T 




C 


R 


S 


R 


N 


S 


N 




MA 


21 


10 


25 




10 








RLN 


TDA 


AM3 


MAC 




MAC 






FL. 


RPT 


RPT 


TDA 




TDA 






RPT 




DSR 


RPT 




RPT 






CFM 






SP 




SP 






M 






CNT 




CNT 
















RE 





A stop by stop analysis of the operation is as follows: 

Stop #1: Read ledger in Auto Reader. Block Add to 60 T s and 70 ! s. 
Sub Total MA21, Add B. 
Multiply by constant MA 02. 
B now = £82, 000, 000. 00 
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Stop #2: Read 10 digits of B, Subtract CIO 

B now = 500,000, 000. 00 
Stop #3: Read MA2£, Add B and A 

Check for status of A, if + basic tab to #U 

if - skip to stop #£. 

B now = U, £00, 010, 000. 00 
Stop #U: Total B add to MAi;5 using the MAC to select MAU5. Also use TDA to 

add only columns 1 thru 10. 

CNT in col 10 keeps a total of the number of loans. 
Ret in lane $ reads next ledger. 

CREDIT ROUTINE: STARTING AT STOP #3 
Stop #3: Read M2£ Add B and A 

Check for Status of A. If Minus skip to #£. 
Assuming the loan was 10,000.00 - 
B would now equal U,U99, 990,000. 00 

Stop #5: Total A (10,000.00-) U, 199,990, 000. 00+ 

Subtract B 10, 000.00+ 

U,$00, 000,000.00+ 

Subtract CIO 10,000.00+ 

B now equal to: U, £00,010, 000. 00+ 

Stop #6: Total B 

MAC (Add to MAU5) U,500, 010, 000.00 

TDA (Add 10 digits only) 10,000.00- 

CNT (Count number of loans) 10,010,000.00- 

RE (Reverse Entry so as to 
Credit Amount) 

MAi±5> = 10,010,000.00- 
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INDEX REGISTER LOGIC 

There are three changes of 2100 logic when the Index Register feature is pro- 
gramed. Two of these are active during T2 time, the other during T£ time. 

Ten Digit Arithmetic (TDA) (LN 60) 

The TDA signal controls the "write" signal during T2-SU when P is being written 
from the MR T s during the search for the 9 print position. If the TDA lane 60 and 
SL lane £6 are pinned, no "write" will be made to "P" during DDll or DDMSD. Thus 
P will contain 10 digits of data for the rest of the electronic cycle. 



LN56 (SL) 



LN60 (TDA) 




WRITE 



PAGE 113 



Memory Address C Arithmetic (MAC) (LN5>8) 

The MAC signal controls setting the address Flip Flops during T2«SU when the 
WRFF's are equal to zero. The MARU FF ! s will be set during DDll and the MART FF's 
during DDMSD, thus columns 11 and 12 control the address to which amounts in the 
other columns will be added to during T£ time. 
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LN 56 (SL) 



LN 58 (MAO 



WR= 0 



T2 



S4 




MOD MAR 



DD11 



DDMSD 




PAGE 115-116 



SUM1 



SUM2 



SUM4 



SUM8 



SUM1 



SUM2 



SUM4 



SUM8 



H> 





MARU 
1 

FFS 



MARU 

2 
FFS 



MARU 
4 

FFS 



MARU 

8 
FFS 



CLK 



MART 
1 

FF 



CLK 



MART 
2 

FF 



CLK 



MART 
4 

FF 



CLK 



C 



MART 
8 

FF 



Addition during T£ time is controlled by the ADD + SUB signal in S2«S3. The Add + 
Sub signal is made high by the MAC • SI • T£ as shown below. The SI is on the gate 



to prevent setting the CiFF. 



(Draft E 21^0) 
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AUTOMATIC FORM HEADING ALIGNMENT 
Form Heading permits automatic alignment of striped ledgers to 
line -3 and is under control of the check stop switch S2001. 

With the switch in the forward position, Form Heading is active 
and check limits inactive. When a striped ledger is inserted in a 
Blank Card or Blank Card and Clear position, L-2FF will be set when 
count reaches 3, to automatically align the form to line -3. This 
permits end-run filled sheet operations and Initial Installation 
without having to turn the platen back manually. It is still necessary 
to have the ledger spaced up to line 1 or better prior to writing, 
to encode a usable line find pulse. 



308 


2BB 


2 


308 


IBB 


3 









4 C 


j CS/FH 


' < 


ri''=tL 




> 







Lz. 


323 


CC4 


18 


320 


BCFF 


19 


306 


FH 


20 



307 6 13 



C3B\ 6 

as) L-J\ 

— ^ 13 



305 CC3+CC5 20 



L2£_ 



TB2002 



J2001 



J 2002 
6 > 

Y 24 X 

J2002 TR9n03 J20C1 J1201 
-<DD < > AC > 



Y 25 X 



C 15 
C 10 

n 



FFS 
1-2 



B4D 
2 



TpOR 319 



RW11 
A3D 



HtN ^ 8 L-2FF 



304 305 
307 310 



L-2FF 305 307 
311 



CC1 • (CC3+CC5) 305 310 



> 11 


RW10 


6 


FH 




A3D 





CS 307 



With the switch in the rearward position, Form Heading is inactive 
and check limits are active. When a ledger card is inserted in a BC 
or BCC position, it will automatically align to line 1. Heading 
information is not printed on the new ledger at this time. 



323 


FPS 


18 


306 


CS 


19 









[> 



D5cYi°_ 
81/ 







22 4 


16 


A4B] 

w 










J1201 

CHECK STOP SOL 



<AA 



Revision No.l 
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AMOUNT PROTECTION FEATURES 

Beginning with approximately Serial #F162368P-E4768P, striped ledger 
machines are wired to accept amount protection features API, AP2, or AP3o 
The standard amount protection of one dollar sign to the left of the MSP 
is active without one of these features being wired. 

STYLE 1 allows 2 characters to print from RACKS 5 thru 13 <, 

STYLE 2 allows 2 characters to print from RACKS 4 thru 13. 

STYLE 3 allows a print of a $ from RACK 13 followed by asterisks in 

RACKS 12 thru 5. 

AP STYLE 1 

This feature allows for a print of a character ($ or *) in two columns 
to the left of the most significant digit. Type bar columns 5 thru 13 
(amount columns 4 thru 12) are active when the AP lane switch is programmed. 
Two logic cards are needed for this feature: LCB at E2A and LCE at E2B. 

OPERATION (See Fig. VI 1-2 9) 

A regular $ search is made as on a standard machine . On the ff zero ff 
search, the CIFF is made to set from the column 6 Rack Stop FF that was 
set for the $ sign. The CIFF signal gated to the adder inhibits the 
sum = 9 signal for the next column to the left (column 7)« Thus the Rack 
Stop FF for this column does not set to allow the clapper to drop* The 
CIFF is only high for the one column search. During the subsequent print 
searches (WR = 8-7-6, etc.), a sum = 9 signal will never be received for 
column 7, therefore, the type bar will travel to its maximum position (12) 
where an appropriate symbol will print (in this case an *). 
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RESET CI 
E2A-17 

CIFF 



lilt 111! MM If f i lit 
: CI FF CAUSED SUM* 9 SIGNAL TO BE MISSED 
FOR COL 7. THUS RACK GOES TO 12TH POSITION : 



I 



11.1 



Fig, VI 1-29 



The set CIFF signal (refer to Logic Page 125) is inhibited whenever 
any one input signal to OR gate E2A is high. (T2 during any other T time, 
or APFF during $ search, or S4o ) The only time CIFF may be set is when the 
FF (and DD) that was set on the $ sign search causes Inverter E2A-22 to go 
lowo The sum / 9 will be low at this time because another zero has been 
read. 

The -4.25V on pin 2 of gate E2B will prevent setting CIFF if column 3 
had been set on the $ sign search. If not inhibited and a zero were in 
column 3 and 4, the CI signal would be added to the column 4 zero during 
the "zero" search and that rack would go to the 12th position. 
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EXAMPLE 

# ih memory 000 0 0 65000 0 

$ search This $ 0 0 0 

Rack 

0 search 0 0 0 Goes (CIFF) 0 

To 
Type 
Posi- 
tion 
#12 

OR gate E2A-17 causes the CIFF to be reset after CI has been high for 
a one column search <, 

NOTE: The level 2 jumper wires from E2A04 to E2A05 and E2A26 to E2A27 
(page 125) must be removed when this feature is activated. 
AP STYLE 2 

The logic for AP Style 2 is identical to Style 1 except for two points: 

lo The -4.25V is removed from E2B-2 to allow a double character print 
from columns 3 and 4. Column 3 contains a $ sign in its top type 
position instead of a zero as on standard construction. 
2. RSFF3 is added to B2B-27 to prevent setting any more insignificant 
columns FF*s during $ sign search if Rack Stop 3 setSo 
AP STYLE 3 

This feature allows a $ sign in amount column 12 to print, when pro- 
grammed, along with * in all insignificant columns 11 thru 4. 

It is activated by removing the wire from B2C-22 to B2B-28 (page 125) o 
Removal of this wire allows the set of rack stop FF f s for all columns 
containing a zero during $ sign search. A RSFF reset is still made of all 
set FF ? s if a significant digit is detected, the same as a basic $ sign 
search. 
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AUTOMATIC ITEM INPUT ST*LE 2 

The Automatic Item Input Style 2 (AI) feature allows the auto reader 
to be used to enter data into the E2000 after a ledger sheet has been 
read in the carriage,, The carriage camshaft will be at 216° of its 
cycle at this time. A separate stop is required for each data sheet 
read in the auto reader. The only limitation as to the number of data 
sheets used in the auto reader with each account is the number of stops 
that can be programmed into the panel. The same number of data sheets 
must be used with every account posted. If no data is to be entered 
in certain stops on various accounts, data sheets containing all 
zeroes must be read by the auto reader in these positions. 

LOGIC OPERATION 

A ledger sheet will feed from the auto reader when the carriage camshaft 
is at 216° under the following conditions: 

1. The carriage must enter a stop position under RPT or a motor bar 
must be depressed in the stop position. 

2. A ledger must be in the ready station of the auto reader. 

3. FL and RL must be programmed. 

4. The auto reader must be on and auto feed switch depressed. 



PTFF«FL*CLK 


Set FLFF 


305 


RL*ARP 0N°FL # FLFF 


FEED 


305 


FEED-BC-POFF 


AR CONTROL 


319 


POFF-ARP ON-FL 


LU SL 


319 


LU SL 


LOCK RELAY 


133 


IND • ERFF • LOCK • AR CONTROL* RSTAFF-AFFF 


DROP I 


354 


IDN SOLAR CELL — 


I DN signal 


354 


ST/RD SOLAR CELL 


ST RD signal 


354 


RSTAFF • ST RD*CCFF* IDN* AFFF PS 


START READ 


353 


START READ* AR CONTROL 


SET RL 


309 


RLFF-RL*SET RL-CLK 


SET RLBFF 


309 


RLBFF°QLK 


Set RLFF 


309 


RLBFF-CC5-ERFF — 


RESET* RESET SL 


307 
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Read Amp Pul ses • RSTAFF • ST RD-CCFF 



Read Amp X*FF16-FF3X 



FF3X-6 ms DMV times out 
FF1 6 • RLB FF- DDO 



When TB is programed 



EORD-ERFF-COLANE 53 
Reset TB FF • FEED* CC5 



PRESET* ERFF* CLK 



POFF-ARP ON* FL 



LU SL signal 



When TB not programed 



E0RD-LN53* FEED-CC5 



PRESET- ERFF* OLK 



POFF-ARP ON-FL 



LU SL* signal 



Auto Reader READ 356 
AMP X and Y 

TRIGGER 6 ms DMV 306 

Set FF16 306 

Reset RLFF 309 

EORD 309 



Set TBFF 320 

PRESET 307 

Set POFF 307 

Drop LU SL signal 319 

Drop LOCK RELAY 133 
to allow machine 
cycle 

PRESET 307 

Sets POFF 307 

Drop LU SL signal 319 

Drop LOCK RELAY 133 
to allow machine 
cycle 



ERROR ROUTINES 

A read error when detected will set ERFF. If AFFF is set, there will be 
a ledger in the Ready Station of the Auto Reader. Depression of the Read 
Light switch will reset ERFF, set STOP FF and CCFF and the ledger in the 
Read Station will be fed into the receiving hopper, without reading the 
ledger. The LU SL signal will remain high and the printer will not cycle. 
Both ledgers may be replaced in the Feed Table in proper sequence and 
another read attempted. 

This is accomplished under control of the following logic: 

Carriage camshaft at 216° - ERFF - CRG OPEN - FPS 
ERFF-OLK — RESET RLFF 



ERFF* RLFF-VFF 



Read Light 



309 
322 
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ERFF° AR Control* IDN*CLK 



Depress Read Light Switch - 
EJ KEY. READ LIGHT. CRG OPEN 



Set DDFF 355 

EJ KEY signal 513 

EJFF doesn't set 320 
as carriage is 
closed 



FPS* EJFF 



Program Cam FF 
doesn't set 



304 



EJ KEY*>CC5 READ LIGHT -CLK 

EJ KEY- DDFF 

DD CLR-CLK 



STOP FF # CLK 



IDN-DDFF-EJ KEY 
IDN*STOP FF 



Reset ERFF 


321 


DD CLR 


354 


Set CC FF 


354 


Set STOP FF 


355 


Reset AFFF 


353 


DROP I 


354 


Reset DDFF 


355 



When a ledger fails to read in the Auto Reader it may be necessary to 
remove the ledger from the carriage tray and the associated ledgers 
in the Auto Reader • The operator could then continue with the next 
set of ledgers. This is accomplished in the following manner. While 
the read light is on, open the carriage. When the carriage is open 
remove the ledger sheet, then depress the read light switch and the 
camshaft will then go to 0°: 



Carriage camshaft at 216° - Read light - FPS 
READ LIGHT L0CK# FPS 



Drop Carriage 
Lock Solenoid 



304 



Manually open carriage and remove ledger. 
Depress the read light switch. 

READ LIGHT- EJ KEY* CRG OPEN* CLK 

EJFF* CLK 



EJFF - 100 ms DMV* CLK 
EJFF- FPS* CC1°CLK 



Set EJFF 320 

Set CGE MOTOR FF 304 

Set PDFF 305 

Set PROGoCAMFF 304 



The camshaft then cycles home. 
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VERIFICATION LIGHTS 

Failure to verify causes the Verification Lamp to illuminate. The machine 
will not cycle and the Auto Reader stops* By visually comparing the number 
on the input ledger, now in the receiving hopper of the Auto Reader, with 
the number indexed on the Keyboard, the type of error may be determined. 

Failure to verify can be caused by either having the wrong number indexed 
on the Keyboard or reading the wrong input ledger in the Auto Reader. In 
either case the error correction routine is the same when the Verify Light 
switch is depressed. When the Verify Light switch is depressed, the ledger 
in the Auto Reader Ready Station will be fed into the receiving hopper. 
Both ledgers (the ledger that caused the Verify Light and the ledger fed 
when the Verify Lamp switch was depressed) are then replaced in order in 
the Auto Reader Feed Table and the operation is repeated with the correct 
number indexed on the keyboard for the ledger being read in the Auto Reader. 

Failure to verify will cause ERFF to set. ERFF will prevent POFF from 
setting and Lock Relay will remain picked blocking a machine cycle. 

Logic Operation 

VFF ■ ■■■ ■ ■ LU SL 319 



SUM^9.VFF-SOEJFF»CLK Set ERFF 321 

ERFF* AR CONTROL. I DN.CLK — — Sets DDFF 355 

Depress Verify Lamp Switch EJ KEY 513 

EJ KEY will cause the ledger in the ready station to be fed, using 
the same logic as the read error correction routine. 

VFF will be reset when the next ledger is read in the Auto Reader by: 

RLBFF-CC5 Reset SL 307 

Reset SL — Rl 106A-B 

Rl Resets VFF 320 
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FLIP-FLOP INDEX 

Schematic 

Designation Page Name Functions 



AFFF 353 Auto Feed 

ALFF 138 
ALIGN FF 30*f Align 

AMFF 135 Automatic Mode 

APFF ($) 125 Amount Protec- 

tion 

BEFF l^fO Bounce Eater 

BOLPFF 323 Beam of light 

pulse 

CCFF 35^ Clipped corner 

CFMFF 119 Change factor 

mode 

CHARFF 126 Character 

CIFF 122 Carry in 

CLFF 307 Count Ledger 

CMATFF 13^ Count Memory 

l,2,J| f 8 Address tens 



Controls automatic feed for forms from 
A*f002 auto reader. 

Card future use. 

Controls line find when programed. 

Provides control signal during AEC 
operations . 

Controls search for dollar signs. 



Eliminates electronic noise when 
typing to or from memory. 

Converts 18 usee BOL solar cell sig- 
nals into 12 usee clock duration pulses 
when paper drive clutch is engaged. 

A control that determines if a form is 
not to read from A*f002 auto reader. 

Permits selection of memory location 02 
instead of 00 during multiply or divide 
when lane k6D is programed. 

The character flip-flop controls the re- 
lease of the rack stop clapper for the 
character column. 

Provides a means of carrying from one 
digit to another on an arithmetic oper- 
ation and as a control or storage flip- 
flop on other operations. 

Permits the counter to be advanced by 
the step counter signals. 

CMAU and CMAT flip-flops select the 
memory address on an all total operation. 
The flip-flops are counted consecutively 
from 00 to 29 (39) (79) (99) by the END 
OP signal. 



BCFF 320 Blank Card Controls blank card operation. 
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Designation 

CMAUFF 
1,2,4,8 



Schematic 
Page 

134 



COMPFF 



CPFF 



CRGMOTORFF 



123 



310 



304 



FLIP-FLOP (Cont'd) 
Name 



Count Memory 
Address Units 



Complement 



Complement 
Pulse 



Carriage 



Functions 



CMAU and CMAT flip-flops select the memory 
address on all total operation. The flip- 
flops are counted consecutively from 00 to 
29 (39) (79) (99) by the END OP signal. 

Controls the addition of complements on 
arithmetic operations and is used as a 
control flip-flop on other operations. 

Permits every alternate USMVFF pulse to be 
written as a complement pulse on the stripe 
during the WL operation. 

Permits carriage motor relay K1109 to be 
picked or dropped to control the carriage 
motor . 



COUNT XFF 



309 



Count X 



COUNT YFF 

Cl FF 
C2 FF 

DATA XFF 



DATA YFF 
DDFF 



309 

354 
354 

309 



309 
355 



Count Y 

Count One 
Count Two 

Data X 



Data Y 

Double 
Document 



1. Permits the SRCX FF to be counted each 
time a complement pulse is read from the 
stripe. 2. Permits the data in the SRXFF T s 
to be shifted. 3. Permits parity to be 
counted if data has been read after the last 
pulse. 4. Triggers writing of data to 
memory when all bits of a digit have been 
read. 

Same as CXFF except for Y stripe. 

Count down FF ? s used to detect the number of 
feed attempts on A4002 auto reader. 

Temporary storage for data bits read from 
the X stripe . 

Same as data XFF except for Y stripe. 

A control to stop the operation if double 
feed occurs on A4002 auto reader. 



DDREVFF 



117 



DDOFF thru 
DDMSDFF 
DDUFF and 
DDTFF 



107 
108 



Digit 

Distributer 
Reverse 



Digit 

Distributor 
Zero thru MSD 
Units & Tens 
of Memory 



The Digit Distributer Reverse flip-flop is 
used during the shift and multiply operation 
to reverse the order of selection of data 
digits by the DDFF f s from the memory. 

The digit distributor flip-flops select the 
active digit from memory, or the keyboard 
column on a keyboard entry. 
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Designation 
©>MSDFF 



DISCRIMXFF 

DISCRIMYFF 

DVFF 
ECNCFF 

EJECTFF 

EOWFF 
ERROR FF 

)tED FF 

FF 

FF1X 



FF1Y 



Schematic 
Page 



108 



PLIP-PL6P INDEX (Cont'd) 



Name 



309 

309 

129 
133 

320 

138 
321 

356 

308 

311 



311 



Most 

Sifnif icant 
Digit 

Discriminator 
X 

Discriminator 
Y 

Divide 

Electronic 
Cycle Not 
Complete 

Eject 



End of Word 
Error 

Feed Form 

Flip Flop 



Flip Flop 
One X 



Flip Flop 
One Y 



FF3X 



313 



Flip Flop 
3X 



Functions 



The most significant data digit (col. 12) 



Separates the complement X and data X pulses 
read from the X stripe. 

Same as discrimnator X only for Y stripe. 



Provides signal for divide operation. 

Locks machine if the electronic unit does 
not complete the required T times. 



Provides the necessary control circuits for 
restoring the machine to normal when an 
error condition occurs. 

Card, future use. 

Provide lock circuits and light circuits 
when various stripe ledger errors occur. 

Used to cause the feed solenoid to energize 
on A4002 auto reader. 

Provides control circuits for the counter 
flip-flops . 

1. During RL operation, permits X data to 
be written to memory first, if X stripe is 
leading. 2. During WL operation used as 
counter to write start signal on the stripe. 

1. During RL operation, permits Y data to 
be written to memory first if Y stripe is 
leading, or if both stripes are read 
simultaneous. 2. During WL operation used 
as counter to write the start signal on the 
stripe 

1. Set by start signal on RL operation and 
permits the X data to be written to memory. 

2. Controls writing of the start signal on 
WL operation. 
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Designation 
FF3Y 



Scfenttic FLIP-PLOP INDEX (Cont'd) 



FF4 



FF6 



FF9X 



FF9Y 



FF16 



FFZ 

IIFF 

KBFF 
KIFF 
L-2 



1,2,4,8,16, 
32FF f s 



LFAFF 



LFBFF 



LN3FF 



LWLFF 



Page Name 

313 Flip Flop 3Y 

306 Flip Flop 4 

313 Flip Flop 6 

311 Flip Flop 9X 

311 Flip Flop 9Y 

306 Flip Flop 16 

313 Flip Flop Z 

310 Initial 

Installation 

138 Keyboard 

138 Card In 

306 Line Minus 2 

308 Ledger Count 

305 Line Find A 

305 Line Find B- 

135 Lane 3 



306 Lane Write 

Ledger 



Functions 



1. Set by start signal on RL operation anl 
permits the Y data to be written to memory. 

2. During WL operation is used as Y stripe 
write monitor FF. 

1. During WL is used as the X stripe write 
monitor FF and the line find write FF. 

Synchronizes the stripe ledger operations 
with the E2100 clock. 

Controls the direction of X head current 
during WL operation. 

Controls the direction of Y head current 
during WL operation. 

1. During RL the 6MSDMV will set FF16 
indicating the end of data on the X stripe. 

2. Permit sync pulse to stop the form at 
L-8. 

Control flip-flop used during RL and WL to 
determine the active X or Y logic. 

Controls the initial installation logic. 



Card, future use. 
Card, future use. 

Indicates the position of the form as it is 
being driven out of the carriage. 

Used to count lines as the form is driven in 
during BC, and out from L-8 during RL and 
WL. Also used for speed check during WL. 

1. Permits a one line delay on line find 
write. 2. Used as a counter on line find 
read. 

1. Used only on RL. LFA and LFB count 2 
lines after the line find pulse. The clap- 
per for the PD clutch is then activated. 

Permits indexing of lane 3 carriage controls 
from status of A or B. 

Retains the write ledger instruction after^ 
the carriage has moved out the WL position 
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Designation 

^IAFF 

MAR TIFF 
MART2FF 
MART4FF 
MART8FF 

MARU1FF 
MARU2FF 
MARU4FF 
MARU8FF 

MR MEMFF 



MR IFF 
MR2FF 
MR4FF 
MR8FF 

NZFF 



PAFF 



PDFF 



PRINTER 
OPERATE FF 

PROGCAMFF 



PRINTER 
TRIP FF 



PERMIT 
WRITE 

P1X FF 
P2X FF 

P1Y FF 
P2Y FF 

bvFF 



Schematic PLIP INPE * ( Cont ' d ) 

Name Functions 



Page 
133 

115 



116 



112 



121 



128 



133 



305 



307 



304 



307 



310 



312 



312 



305 



Memory Address Signifies invalid memory address 



Memory Address Used to alter programmed memory addressed. 
Register Tens 



Memory Address Contains the units of memory address for 
Register Units the RL and WL operations. 



Memory 
Register to 
Memory 

Memory 
Register 
1,2,4,8, 
Bits 

Non-Zero 



Print Alarm 

Paper Drive 

Printer 
Operate 

Program Cam 
Printer Trip 

Permit Write 
Parity X 
Parity Y 
Reverse 



Permits the data in the MRFF f s to be 
written into memory. 



Special flip-flop which receives data read 
from memory . 



1. Indicates clear or non clear condition 
of A or B during C arithmetic time. 

2. Also used as a control flip-flop. 

Indicates that the proper number of pulses 
were not received during print (T2) and 
that the print should be verified. 

Permits the form to be moved during RL or 
WL operations. 

A control used to indicate an acceptable 
RL has been performed. 

A control that permits the program camshaft 
to be rotated. 

1. Indicates when a motor bar is depressed 
or MB2 solenoid is energized. 2. Initials 
verify operation if programed. 

Permits write amplifier current to flow 
thru the heads . 

Counts data X pulses during a RL or WL 
operati on . 

Counts data Y pulses during a RL or WL 
operation . 

1. Permits forms to be moved into the 
carriage. 2. Reset condition permits 
forms to be moved out of the carriage. 
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Designation 
RLFF 



RLBFF 

RSFF 

RSTA 



SFF 



SA1FF 
SA2FF 
SA3FF 

SCFF 



Schematic 
Page 

309 



309 
125 
354 



132 



128 



132 



FLIP-FLOP INDEX (Cont'd) 



Name 

Read Ledger 



Read Ledger B 
Rack Stop 
Ready Station 
Align 



Sign 



Special 
Address 



Special 
Control 



Functions 



Controls the RL operation and is comparable 
to a "T" time. 

Prevents a partial clock pulse from starting 
RL logic control the release of the rack 
stop clappers used to signal the logic that 
a form is in the ready station A4002 auto 
reader . 

1. Indicates the sign of A or B during C 
arithmetic. 2. Also used as a control FF. 

Permits memory addressing during logic 
operation . 



Used for various control purposes. 



SOFF 
S1FF 
S2FF 
S3FF 
S4FF 
S5FF 
S6FF 
S7FF 
S8FF 
S9FF 

S10FF 



SAFF 
SBFF 
SCFF 



130 



131 



131 



317 



Sequence Zero Sequence flip-flop to control the logic 
thru 9 progression during each T time. 



Sequence lO 



Sequence 
A,B,C 



A logic sequence in which the memory 
address is counted up or down between words 

Logic control sequences during RL and WL 
operations . 



SQFF 
SSFF 
STFF 
SUFF 



138 
139 
139 
139 



Sequence 
Q,S,T,U 



Card, future use 



SWFF 
SXFF 
SYFF 
SZFF 

SFFF 



SRCX1FF 
SRCX2FF 



139 
139 
139 
139 

353 



314 



Sequence 
W,X,Y,Z 



Single Feed 



Control logic sequence for TIM and TOM. 



Controls single feed of forms in the A4002 
auto reader . 



Shifter Counts the number of shift of the X shift 

Register Counter register. 
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Designation 

^CYIFF 

SRCY2FF 



Schematic 

3e Name 



FLIP -PLOP INDEX (Cont'd) 



Functions 



314 



Shift Register Counts the number of shifts of the Y shift 
Counter register. 



SRX1FF 
SRX2FF 
SRX4FF 
SRX8FF 

SRY1FF 
SRY2FF 
SRY4FF 
SRY8FF 

STOP FF 



109 Shift Register Used for temporary storage for the X data 

on the RL and WL operations. 



315 



Shift Register Used for temporary storage for the Y data 
on the RL and WL operations. 



355 



STOP STORAGE FF 305 



SUM MEMFF 112 



SYMFF 



CFF 



126 



308 



Stop 

Stop Storage 
Sum to Memory 
Symbol 
Sync 



TABFF 



305 



Tab 



TBPF 



320 



Trial Balance 



TOFF thru 
T7FF 



129 



Time 



A auto reader control FF used to stop the 
operation . 

Indicates that the paper drive clutch should 
be dropped at the next BOLP signal. 

Indicates that the adder output is to be 
written into memory. 

Controls the release of the rack stop 
clapper for the symbol column. 

Synchronizes the USMVFF signal with the 
BOLP signal for use in the counter circuit 
for counting lines of paper movement and 
form speed check during the WL operation. 

Provides a noise free signal that stays 
high until the carriage bounce has settled. 
The TAB FF is set by the IN TAB switch and 
reset when the TAB relay drops. 

Controls Block Add or Block Transfer 
operation in the same manner as the T5FF 
does in the E2100. FBFF is set at the end 
of reading data if no error is encountered 
and Align is not pinned TBFF is reset when 
all the data has been added or transferred. 

The time flip-flop controls the various 
operations of the arithmetic and memory 
unit. 



TO 




Shift & round. 


Tl 




Transfer 


T2 




Print . 


T3 




A arithmetic. 


T4 




B arithmetic. 


T5 




C arithmetic. 


T6 




Clear . 


T7 




Multiply or divide. 
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Designation 
TIM FF 

TOM FF 

TTC FF 

USMVFF 



VFF 



WLFF 



WR1FF 
WR2FF 
WR4FF 
WR8FF 



Schematic 
Page 

140 



140 



140 



308 



320 



310 



111 



FLIP-FLOP INDEX (Cont'd) 



Name 

Type into 
Memory 

Type out of 
Memory 

Typewriter 
Timing Cam 



Functions 



Controls typing into memory. 
Controls typing out of memory, 



Noise isolation to prevent double search 
of memory for digit. 



Unsyncronized Provides a 12 us pulse that is synchronized 
multi vibrator with clock. 



Verify 

Write Ledger 



Working 
Register 
1,2,4 & 
8 bit 



Controls the verify operation similar to a 
"T" time. 

Controls the writing of data on the stripes, 
It is equivalent to a "T" time. 

The Working Register flip-flop provides 
storage location for data as an operation 
progresses. WR is always a input to the 
adder . 
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COMPONENT INDEX 



PAGE NUMBER 





UPPER GATE 


LOWER GATE 


KEYBOARD PRINTER 


INDEX 


E2150 


E2150 


E2150 




100 PRINTS 


300 PRINTS 


500 PRINTS 


CARRIAGE TIMING CAMS 




323 




CARRIAGE TRAY, SOLENOIDS & COMP. 




330 




CARD LOCATION CHART 


149-150-151 


329 -330-358 




ERROR GATING 




321 




FUSES 


154 




502 


LOGIC FLOW CHARTS 








1. TlthruT7 


141 thru 147 






2. TIM 


147 






3. TOM 


147 






4. II, V, WL, RL, TB, BT 




324 thru 328 




P. & J CONNECTOR INDEX 


155 


333 


333 


RELAYS 


154 




517 


SOLAR CELLS 




330 




SOLENOIDS 




330 


516 


SWITCHES 


154 


330 


516 


SIGNALS BETWEEN UPPER AND 








LOWER GATE 


156 






TB770 COMPONENTS 






516 


TB901 COMPONENTS 






516 
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CARRIAGE PAPER DRIVE UNIT COMPONENT LOCATIONS (TOP VIEW) 



P&J 



2001 





REAR 



26 



TB2001 



TB2002 



CARRIAGE MOTOR 



O 
O 



BOL 
ADJ. 



FPS 
ADJ. 



C2001 



R2005 



R2002 



R2001 



L2001 
PROGRAM CAM 



V2010 



DS2010 



BOL 



P&J 
2002 



_2£ 



CARRIAGE CAM 
SWITCHES 



EXCITER 

LIGHTS 

DS2001 

DS2002 

DS2003 

DS2004 

DS2005 

DS2006 



r 





DS2011 












V2011 




Y 


X 


LF 


FRONT PAPER 
SWITCH 


PU3 


PU2 


PU1 



HEADS 



Checkstop 

L2006 

Checkstop 
-S2001 



TB2003 
TB2004 
SOLAR 
CELLS 
V2001 
V2002 
V2003 
V2004 
V2005 
V2006 



DS2009 



.V2009 



CARRIAGE 
OPEN 



FRONT 
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KEYBOARD - PRINTER COMPONENT LOCATIONS 



CODE LIMIT SLIDE 
LOCATION 



NONSENSING LANE SWITCH 



LANE SWITCH 



FULL POWER 
" INTERLOCK SWITCH 

P.G. PRE-AMP. 



DIRECTIONAL KEY 
, BLOCK SOLENOID 



E.U.K. SWITCH- 
REED CONTACT 
CODE SLIDE 
SWITCHES 851 TO 857 




TIMING 

CAMS 1-10 



LIGHT - 



DS1 
PWR. 

SHIFT SWITCH 
MAIN LINE 
SWITCHES 

TYPEWRITER CLUTCH 1 
SOL. 



■•-LANE 3 SOL. 

CARRIAGE OPEN 
-LOCK 



TYPEWRITER SWITCH 



s DS61 1 READ 
'DS610 VERIFY 

DS609 WRITE 
DS608 FILLED SHEET 

^NON AUTO 
• REV. ENT. 
- MOTOR BAR SWITCH 
-MB2 



VERTICLE 

SPACE 



* TYPEWRITER LANE 
CONTROL 
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REAR VIEW - PRINTER CONNECTORS 



Kl 
START 
RELAY 



MOTOR 
81 
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E2150 PROCESSOR UPPER GATE WHEN TILTED 



PIN 1. 
(C1A-1) 



PIN 32 

PIN V ^ 

(VOLTAGE) 



PC - 
CM* 



SRR + 35-|*0 
DMR — 
MR 



SSC- 
POR- 



A B CO 



S3! 03 
S3102 
S3101 



SI 201 
SI 202 



SI 203 

SI 204 
SI 205 



F UTURE USE (AU TO READ ER) (CARRIAGE) 
J1202 | | J 1201 



B1201 



FANS 



B1202 



FRONT 



5 6 



B1203 



*S1206 



i a 



n 



-4.25V 



-15V 



GND 



+15V 



-4.25V 



-15V 



GND 



BUSS BARS BETWEEN SECTIONS CARRY VOLTAGES AS MARKED 
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LOWER GATE E 2150 
I£FT SIDE VIEW TILTED DOWN 



GND 


> 

LO 
(N 

? 


+15V 


> 

LO 
rH 
l 


-4.25V 


GND 






















VOLTAGE 
BUSS PINS 

- — 1 — 












B3101 




* PIN 32 


















t — 5 

L-PIN 1 
A 


B 


C 


D 


E 


F 


G 





TB3100 



Buss bars between sections carry voltages as indicated. 
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E2150 PROCESSOR POWER SUPPLY COMPONENTS AND RELAYS 
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E2150 PROCESSOR POWER SUPPLY TRANSFORMERS, 
CHOKES & CAPACITORS 




vjoy (1107) (nos) 

R1118 Mjj^ 



LI 101 
CR1T03. ^ 



LI 102 



R1124 ~~^QCR1 1 04 CR1 1 05 



L1104 




R1123 
CRT 106 
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INDICATOR LIGHT LOCATION CHART E2150 
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(SIGNALS AND TERMS E2150) 
(Refer to E2100 Instruction Book Section VIII 
for all E2110 Signals and Terms) 



Auto Cycle 307 

A S R X 319 
B 0 L 323 

B 0 L P 323 

CC1 
CC2 

CC3 323 

CC4 

CC5 

CC6 

Check Stop Sol 307 
Clock 106 
Crg Lock Sol 307 



Crg Open 323 
DMV 

6 MS 106 

70 US 313 

100 MS 305 

100 MS 307 

370 US 308 

490 US 309 

1200 US 316 

D P 313 

E O R D 309 

F P S 323 

F S lamp 322 



A signal developed from the restored condition of 
a latch down key on the keyboard. It provides 
automatic operations after a feed ledger operation. 

Allow shift Register X. 

Beam of light - an 18 ms pulse generated by the 
solar cell and l/lO wheel. 

A 12 us pulse generated by B 0 L and clock. 



Carriage control cams used to control paper 
handling logic. 



Activates the check stop limits on Style 10 
carriage . 

A free running multivibrator used for timing 
electronic logic. 

A Solenoid that block the depression of the 
carriage open close key during stripe ledger 
operations . 

Indicates the carriage is open. 

Delay multivibrator used to control electronic 
logic . 



A inverted FF6 signal. 
End of read. 



Front paper switch. A solar cell and light 

to detect the presence of a form in the carriage 

A signal to indicate a filled sheet. 
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GT SR WR 



110 



A signal to control the gating of information 
in the SRXFF's to the WRFF 1 s . 



GT SRY 

1,2,4,8 — * WR 



GT WR 
SL 

LC2 



L F R A 



SRX 



L F Write Amp 
L U S L 

MAC 



Controls gating information from SRYFF's to 
319 the WRFF 1 s . 

319 (109) Gating control signal for transfer of information 

from the WRFF T s into the temporary storage SRXFF f s . 

307 Ledger count 2. A signal that comes high at line 

minus 6 during a Blank Card operation. 

306 Line find read amplifier. A signal used to control 

setting of LFA FF. 

306 Write amplifier for line find. 

319 Lock up striped ledger. Causes a lock condition 

of the keyboard printer. 

135 Memory address C. A feature to permit memory 

address selection from column 11 and 12. 



M A R U 
1,2,4,8 



116 



Memory address register units. 



MB -2 

MOD MAR 



307 
115 



A solenoid that activates motor Bar 2. 

A signal used in conjunction with MAC for resetting 
of the MART and MARU FF ! s. 



READ AMP X 
READ AMP Y 



316 
316 



An amplified pulse read from the stripe. 



READ LAMP 
RESET SL 

RS 



SET AAD 
SET BAD 
SET CAD 
SET PAD 
SET DAD 



322 
307 

106 



127 
127 
127 
127 
127 



A signal to indicate a read error. 

Produces Rl pulse to reset Flip Flops during 
striped ledger operations. 

Reset standardizer . Produces Rl, R2 , and delay 
MR pulses which are used for resetting flip-flops. 

Special address signals used for memory selection 
of A,B,C, P or D. 



SET FF1X 
SET FF1Y 



311 
311 



Signals used for skew error detection. 



SHIFT RELAY 



510 



A control to prevent resetting of TIM FF when 
K4 is depressed. 
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Slide 1 
Slide 2 
Slide 3 
Slide 4 
Slide 5 
Slide 6 
Slide 7 

SL 



Step Ctr 

TC 10 
TDA 

TTC 1 and 2 



140 
140 
140 
140 
140 
140 
140 

304 



308 

307 
135 
140 



A signal from the solenoid drivers to the code 
slides solenoid. 



VER LAMP 322 

VERT SPACE SOL 140 

WMX and Y 316 

WRITE X and Y 311 
AMP 

WRT LAMP 322 

W S 323 



Striped Ledger - A signal produced by programming. 
Indicates a striped ledger operation. 

Step Counters. A signal used to advance the 
form speed check counter. 

Timing Cam 10. A control used for form travel. 
Ten digit arithmetic. 

Typewriter timing cam 1 and 2 controls digit 
selection during type into and from memory. 

Indicates invalid verification. 

A vertical space control read from the strip. 

Write monitor X and Y. A pulse emited when the 
correct current flows thru the head used for 
write error detection. 

Causes current to flow in the heads during a 
write operation. 

Write lamp indicates a write error. 

Write sync - a pulse used to control the writing of 
a sync pulse between line minus 6 and line minus 
7 of the X stripe. 
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B.O.L.A. 



17<- 



N4R 
2N1 1 93 



08M 
2100 



<> B12K 
<; 22K 



.02UF 1600 5 



iOIOM 
.02UF 



«> C1L 

< 2^00 ZI • OiUF 

< T*10% 

f JL 100WVDC 

-15V 1 




\ B1 «♦* 
>3920 



a B E16L . , M13T 




32 <~ 



3-20UF ♦aox -»§x 
_ 6owvdc 



31 <- 



20UF +20% -1 5% 



UNLESS OTHERWISE SPECIFIEOt 

RESISTANCE VALUES ARE IN OHMS ±5%, l/2W 
DIODES ARE BCX58-1 



30 f- 



I33CC42 



-T20UF +20% -15% 
J_60WV0C 



T 



(Draft E2150) 



For Form 3738 



Sec. VIII 



Burroughs - Series E2150 Instruction Book 



22 



DMV - A 




15< WV 

3Y10 
4300 



JJ24SS 
33K 



UNLESS OTHERWISE SPECIFIED* 

RESISTANCE VALUES ARE IN OHMS *9X, l/2tf. 
DIOOES ARE BCX58-1 
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DMV-B 



19 < VW 





UNLESS OTHERWI SE SPECIFIED! 

RESISTANCE VALUES IN OWS ± 1%, 1/8W 
.DIODES ARE BCX58-1 
TRANSISTORS ARE 2N40*» 
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2k 



DMV-C 



INPU T< • WV 
R1 
2210 
1/8W * 1% 




C2 
1 800PF 
500WVDC 

±1% 



71 CR1 




-> OUTPUT 



^ T CR2 



R1 


- CKT, 1 
V24CC 


_Zjlkt«..jJ 

_ U18BB 


R2 


KK19TT 


, KK13TT 


R3 


KK15TT 


KK9TT 


R*t 


A15J 




R5 


A13J 


j MJ ; 


CI _ 


_12££C _ 


U16BB 


_CJ 

CR1 


S21CC 
■ LL17UU 


LL11UU j 


CR2 




, 03M j 


V 


EE16HH 


EE11HH j 






, l«N , 


INPUT 


20 


, 21 


OUTPUT 


26 .. 


, _J£___J 



R5Y 

-H- 



R1Y 



R3Y 

-H- 



R800 
• 1 UF 
200WV0C 
*20% 



CI L 
16K 




EE6HH 
2N1998 



LL7UU 
2000 



~> 12 SEE NOTE 2 



R»S. 




V28CC 
18.7K 
l/8W*l% 



fB28K 
25.5K 
l/8W*1% 




L30N 
2N1306 



C25P 
1 800PF 
5O0WV0C 
*1% 



i/S" 5 * K i% ? ,0K 




L20H 

2N1306 



}l 017M 



EEWRR 

32^ 4 15UF 4 -*».2 

X 20WVDC 



->27 



31<- 



29<— 



16«- 



-+tr 

1 5UF 



20WV0C 
*20% 

30 < •- -15 V 



+£ 15UF 



20WV0C 
±20% 



1 



6 MS RESET. PLY. 

UNLESS OTHERWISE SPECIFIEDi 

RESISTANCE VALUES ARE IN OHMS ±5%, l/2W. 
OIOOES ARE BCX58-1 
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2$ 



DMV-D 



R2 

18. 2K 
1/8W,±1X 




> R3 
>2700 



47. 5K 
1/8W.11X 



C2 
1800PF 
500WVDC 

±1% 



\ "CR1 



Q2 

2N1605 



R5 
10K 



;cr2 

A 



COMPONENTS 


CKT1 


CKT2 


M""~ 


"m"TV 1 


H|V 


R2 


A12T 




*? 


B1<tK 


A52J 


r4 


-m- 


A46J 


-35 _._ 




J«*J 






CI 




H7V 


tl 


A19H 


A37H 








CR! 


AI6F 


A3**F 


CR2 


A28F 


3.8P43. 












M29P ■ 


-« 


— fciff— | 


K42M 








JUMPER 






JUMPER 


nox 


M9Y 








INPUT 




1* 


OUTPUT 


r-ft- 


15 










COMPONENTS ^ 

BE 



•> OUTPUT 



it 



it 



ill: 



JUMPER 



INPUT 



OUTPUT 



500MS DMV 
STD 



324- 



314- 



304- 



294- 



rgrm 



St4Z 



RR39TT 
AA4KC 



20 



80MS DMV 
STD 



N22Y 
U24BI 



PPISMM 



~st8T~ 



C«L l 



H32T 



I1B10 
15UF 

.T 20WVDC 
_L *5% 



- -4. 25V 



E10 " 
5UF 
20WVDC 
±5% 



r rm 1 

X 15UF 
xT" 20WVDC 
tL *5% 



1800PF 
500WVDC 
±136 



-4. 25V 



COMPONENTS IDENTIFIED BY LETTERS A, * 
B, ETC. INDICATE PART NUMBERS AS FOLLOWS: 
DIODES 
A - BCX58-1 
B - 15039472 

CHANGE COMPONENT VALUES AS INDICATED BELOW 



COMPONENTS 


500MS CKT1 


80MS CKT2 




•sfw — uwrm 


bO.fK 1/Mrf r ±1/2% 


—§-] 


1SUF 2QWVDC ±5% 


2.2UF 20WYDC *S% 









UNLESS OTHERWISE SPECIFIED: 

RESISTANCE VALUES ARE IN OHMS ±5%, 



(Draft E2150) 



For Form 3738 



Sec. VIII 



Burroughs - Series E2l£0 Instruction Book 



26 



LOGIC CARD »G» 



17<- 



N3W 

-w- 



B2K 
22K 



33K < 



->25 



; A15 j 

• 10K 



1*- 



20<— 



N J 2 W 

— M— 



> N 16 W 

>22K 



A17J < 
33 K 5 



+15 
-«U25 



~» 26 



,5L22 £a23J 
S 10K 



23« M 

N32 W 
22< M— 



21 



>N28W 
>22K 



+15 



A25 J « 
33 K < 



-> 27 



A 31 J 
10K 



2*<- 



10^" 



11<- 



12<~ 



13<~ 



16*" 



2^ 



3<- 



5<r- 



6<r~ 



7f- 



|j F16HH 



_LL20UUL_ 



LL32UU 

; 22 K 



, LL3i»UU 
' 22 K 



• LL 30 UU 
' 22 K 



. LLWUU 
' 22 K 



• LL 38 UU 
I 22 K 



► LL 36 UU 
J 22 K 



Rt*OY 

— M— 



A 33 J « 
33 K * 



33 LtO 

— M — 



-» 28 



I A40J 
. 10K 



+T5 

UNLESS OTHERWISE tPfCIFiED: 

RESISTANCE VALUES ARE IN 
OHMS ± 5% 1/2W. 
TRANSISTORS: 2N40t 
DIOOESs BCX58-1 



32^- 
31 



30 
29 



* + 15 
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FLIP FLOP SPECIAL 
(2 ELEMENT) 



COMPONENT 



RESET GATE OUT 



SET INPUT 2 



RESET INPUT 2 



a2 



23 



16 



20 



NIOR 



N3IR 



CKT 2 



12 



EEIOHH 



EE3IHH 



OUTPUT £ 



SET GATE, 
OUTPUT * 

SET INPUT I 

SET CLOCK 
INPUT 

SET INPUT 2 




->0 OUTPUT 



v RESET GATE 
* OUTPUT 

RESET INPUT I 

C A' P RESET CLOCK 
-PW— ? INPUT 

RESET INPUT 2 

v FLIP FLOP 

Preset input 



UNLESS OTHERWISE SPECIFIED. 

RESISTANCES ARE IN OHMS, 5*0,1/2 W. 
TRANSISTORS 2N404. 
DIODES BCX58-I 

CAPACITANCES ARE t 10% 500WVDC 



COMPONENT 



CI 



C2 



C3 



CR2 



CR3 



CR4 



CR6 



CRT 



CR8 



CR9 



CRIO 



CRM 



CRI2 



CRI3 



CRI4 



Rl 



R2 



R5 



R9 



SET INPfcV- 



RESET INPUT I 



FLIP FLOP RESET 2T 



SET CLOCK IN. 



RESET CLOCK IN. 



V OUTPUT 



"(^OUTPUT 



SET GATE OUT. 



K5B 



B35K 



I5P22 



I5H22 



M3TV 



M39V 



M3V 



MIV 



KIIB 



BTK 



B3TK 



K28B 



B30K 



B9K 



B26K 



M35V 



M5V 



B32K 



Bl K 



KI3B 



B39K 



I5M22 



I5K22 



B24K 



NT W 



M26V 



22 



19 



21 



25 



26 



24 



CKT 2 



KK5TT 



TT35KK 



I5EE22 



Z3THH 



Z35HH 



Z3HH 



Z I HH 



KK3TT 



KKIITT 



TT9KK 



KK3TTT 



KK28TT 



TT3IKK 



TTTKK 



TT26KK 



Z39HH 



Z5HH 



TT33KK 



TTIKK 



KKI3TT 



TT39KK 



I5HH22 



I5KK22 



TT24KK 



YTFF 



Z26HH 



13 



15 



10 



02 
(D 
O 



< 
H 
H 
H 



-<l 
00 



->3 
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FRONT PAPER SWITCH 




324- 



31 <- 



30 <- 



4 1 

X 2,x3 ° 

4-T 15UF 
J_ 20WV0C 



-L 3MYW 

I15UF 
20WV0C 
~ *2« 



15UF 

"M 20wvoc 



. UNLESS OTHERWISE SPECIFIED! 

RESISTANCE VALUES ARE IN OHMS *5%, t/2W 
OIOOES ARE SCX58-1 
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P.D.C. SOL. DR. 




EE10NN 
36.5K 
1/8W±1% 



T9CC 
— 15UF 
+ J_ 20WV0C 



29 4- 



16 <- 



UNLESS OTHERWISE SPECIFIEOt 

RESISTANCE VALUES ARE IN OHMS ±5%, l/2W 
01 ODES ARE BCX58-1 



(Draft E2150) 
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PULSE STANDARDIZE!* 



INPUTS 




32<~ 



31<- 



30<- 



2*- 



EE2*fRR 
15UF 

20WV0C 
*20% 



1 



EM R 
15UF 
20WVDC 
*2C* 



15UF 
20WV0C 
*20% 



.25V 



R3 
2700 
1/2W*5% 



4 5V -H»25V 



C2 
1 800 PF 
500WV0C 

±1% 




> OUTPUT 



-*»25V 



+I5V 



COMPONENTS 


CKT. 1 


CKT. 2 


CKT. 3 


CKT. ** 


CKT. 5 


R1 


U9BB 


T3M 


U1 8BB 


U27B6 


Ml* 


R2 


B2K 


B11K 


B1?K 


B27K 


B33K 


W 


C9L 


C15L 


C21K 


C31L 


CS8L 


W» 


KK7TT 


KK1 4TT 


KK21TT 


KK31TT 


KK39TT 


R5 


KK*fTT 


KK11TT 


KK18TT 


KK28TT 


KK36TT 




























U11BB 


T1AA 


U20BB 


U29BB 


W38BB 




S6CQ 


S15CC. 


S2**cc 


S33CC 


T**2DD 


























CR1 




A13J 


A1 9 J 


A29J 


A36J 


CR2 


HH1RR 


HH9RR 


HH16RR 


JJ26SS 


HH33RR 




























M**P 


M12P 


Ml 9P 


M28P 


M36P 




E6**HH 


EE12HH 


EE19HH 


EE28HH 


EE36HH 


























INPUT 


12 




15 


17 


19 


0VTPVT 


11 




16 


1B 

















UNLESS OTHERWISE SPECIFIED! 

RESISTANCE VALUES ARE IN OHMS ±1%, 1/8W 
DIODES ARE BCX58-1 
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READ AMP 



♦»V 30KK39 




W1800 . 
9.1 K • 



R23CC 
.02UF 
100WV0C 

10PP17* 
620 < 



V16CC 
k.7K 



VV_ 715JJ17 



I ON - 17 
220 



9EE16 
100 
-AAA/— 



T.P. 
13 



A8J 

2.21K 

1X.1/8W 



SUB* 
15UF 
2OWV0C 
♦2056 



HH8RR , . 
1.3K > 



3.32K 
1X.1/8W 



32 <- 



■AAA — | 



♦£15UF 



20WVDC 
*20% 



16<- 



32PPM J* 
1N3023B1 T 



♦L i2mm 

I15UF 
20WV0C 

- - *20% 




30 <- 



1U«- 



10SS19 
1N302SB 



1 21SS30 -» V 
^ 15UF 
♦ 20WVDC 
JL*20% 



29 <- 



UNLESS OTHERWISE SPECIFIEOt 

RESISTANCE /ALUES ARE I* OWIS l/2W, 5% 
01 JOES ARE BCX5B-1 
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READ TRANSFORMER 



(AUTO REAOER) 



INPUT 1 < 

(READ-WRITE HEAD) 



IN270 

— H- 



R2 

10K £ 10* 
1/2W*5XS1/2W*5X 



CR2 
IN270 

INPUT 3 < H— 



(REAOA»ITE MEAO) 



INPUT %<- 



-> OUTPUT 1 
TO RE AO AMP 



-> OUTPUT 2 
TO READ AMP 



COMPONENTS 


DATA 1 


DATA 2 


DATA 5 


SI 








12 


C5L 


11IM? 


LL1W 


























































cri 


MR 


V21» 






HI OR 


U2»B 


KKOn 




















U2 . 


xjo 


MM20 


















INPUT t 


21 


i* 


C 


INPUT 2 


2f 


9 




INPUT 3 


19 


19 


-i 


INPUT * 


27 


1?, 


7 










WTPVT 1 


2H 


11 


5 


OUTPUT 2 


21 


12 


1 



























(AUTO READER) 



R1 Y 
100 

± 5% 2W 
16< VW- 



2*- 



I 



Y6SS 
IOUF 
ISOWVDC 
-10**1 50X 



T 



(Draft E2150) 
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SOLAR CELL CAM AMPLIFIER 



♦HV «1JV *I5V 




-1JV -»•»» -I5V -15V -15V -4.25V 



Rl 


RJY 


S22Z 


5X12 


V2*«CC 


R2 


8<* 


B25K 


LLfUU 


KK27TT 


R5 


5R12 




2BBf 


WSOOO 


R* 


A«V 


A23J 


LL5UU 


LL29UU 


RS 


A2J 


AJ1J 


LL?W 


LL25UU 


Rt 


5VU 


R*»Y 


BB1 1 KK 


W3200 


R7 


MO* 


B29* 


LUW 


KK33TT 


R8 


R16Y 




1<<6B21 


3UAAM1 


RS 


AJ2J 


AXJ 


LL1JW 


LL35UU 


RIO 




83^ 


KK19TT 


KK37TT 


R11 


B20K 


MfK 


KK23TT 


KK39TT 












CI 


MY 


S202 


5112 


VtfCC 


tt 


5H2 


?HT?1 


2PQ9 


V28CC 


tf 


RltY 


R56Y 


1MI021 


34CGM1 












CR1 


ASF 


A27f 


NN7UU 


NHJ1W 


CR2 


El OL 


RtOW 


HH17NN 


JJH1 PP 


CftJ 


Al^f 


A**QF 


MH15W 


NN21UU 












01 


L2N 


L2TH 


FF2JJ 


2HHH2C 


02 


L7H 


1.32N 


WW 


FF?1^ 


09 


, U3N 


LXN 


FF1HJJ 


5*FF3« 


Oh 


L22N 


IAIN 


FF21 JJ 


EE39HH 












INPUT 


24 


27 


9 




OUTPUT 


26 




5 


J 







































































































30f- 
22<- 
21<- 
20<- 
19«- 
18 <- 



-♦15V 
--15V 



"1 



UNLESS OTHERWISE SPECIFIED* 

RESISTANCE VALUES IN OHMS ±5%, l/2W 
TRANSISTORS 2NHO«* 
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WRITE AMP & MONITOR 




READ AMP OUTPUT GATE 



UNLESS OTHERWISE SPECIFIED: 

RESISTANCE VALUES ARE IN OHMS ±5%, t/2W. 
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KEYBOARD WETTER 



2k 



23 ^ 



22< LCKI_i_ 



21 < C " T * 



13^ 



11 <J 



19 



3 ^ 



2 <CKT 11 



1 <± 



12 <^ 



If t= 

30 

29 <- 

15 <- 

10 <r- 



FILTERED & SWITCHED 



JT 



F3P 
— It— 



B6K 
3600 



E14N 

B13K 
-It— 



; bi6k 
• 3600 



E2*+N 



C23L 



> C26L 

► 3600 



F3*fP 



D36M 
3600 



U^BbH 



T1AA 
T3AA 



V5CC 
3600 



U12BB 
N 



V15CC 
3600 



U22BB 

— N— 



S23Z 

-N— 



U25BB 

3600 



S332 

— w— 

U32BB 

M 



V35CC 
3600 



HH3RR 

— n— 

CC2LL 
— 



LL5UU 
3600 



HH12RR 

— m — 

001 3KK 

— M — 



> KM 5TT 

> 3600 



HH23RR 

— N — 



DD22KK 
H 



5 KK25TT 
> 3600 



♦15V 



KK33TT 



> KK35TT 

> 3600 



D8M 
IN270 
— «— 

D12M 
— «— 



D10H 
10K 



B18K 
IN270 
— «— 
E22N 

— M— 



B20K T 
10K ( 

— A/y/v 1 



C28L 
IN270 
— * 



w A30K T~ 



D38M 
IN270 


F*2P 
— 



0J»OM T 
10K 

— / wv 1 



S7Z 
IN270 

— M— 

snz 
— «— 



S17Z 
IN270 

— M- 



S19Z 
S2U 10K 



S27Z 
IN270 

— H— 



S29Z 
10K 



S37Z 
IN270 

— N- 



S39Z 
S41Z 10K 



HH7RR 
IN270 

HH9RR 
EEHNN 10K 



EE17NN 
IN270 

* EE19NN 

FF2jH>P 10K 



EE27NN 
IN270 

^ EE29NN 
HH31RR 10K 



EE37NN 
IN270 

" EE39NI 
HHy R 10K 

B1K 
9100 



-^SPARE -4.25V 
»+15V 



-15V 



->25 



CUT 2 



>26 



_CKT_i^ 27 



_j 

— o SPARE 



•-15V 

L 

•+35V UNFILTEREO & SWITCHED 



^>28 



CKT 6 



»17 



CKT 7 



»18 



-> 20 



_cjcr_ip_ 



CKT 11 > 7 



CKT 13 > 8 



UNLESS OTHERWISE SPECIFIEDt 

RESISTORS ARE IN OHMS, 1/2W, ±5% 
DIODES ARE BCX58-1 
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/SINGLE SHOT CLOCK (P) 



13<- 



Z1IHH 

620 
m ■-- V\Ar 
6W13> *1 
51K< 



JJ7PP 
IN270 



SiTtT I KK3TtJ T" 

02UR£ KK1TTT 2000< KK5TTX 

sat 1 J 1 

±}0% -r -4.25V -f5V T 



-»7 



4 «IUUL 



5 ^ 



8<- 



10 « 



TM1 



Z3HH 

— H— 

Y9FF 

— M— 

Y7FF 

— M— 

Z5HH 

— H— 

Z1HH 

— 

Z20EE 

— H— 



(•15V 

< 22* 
* H t 



11 <- 



12 <- 



Y23FF 
620 



EE18NN 
IN270 



18X25* 
51K $ 



-56V 



*w — 1 — M f « 

J. LLISUUJ 
•?2UF LLt 3UUX 2000 « 

100V T * 

±ioxl J 1 

T 4.25V -1! 



KK1 7TT I \ 



BB21HH 

— M— 

AA19FF 

■H— 




AA17FF 



AA25JJ 
560PF 
500V *10X 



->16 



-4.25V 



^3 




29 <- 



2E11 
~ 15UF.20V 
±10% 

T 2H11 

±: 15UF,20V 
+T±10% 



K3W 
1800PF 
500V ±1% 



L12N 
2M1605 



-4.25V 



UNLESS OTHERWISE SPECIFIED: 
RESISTORS ARE IN OHMS, 1/2W, 
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PAGE 


DESCRIPTION 


E.R.OATE 






PAGE 








100 
101 

102A-0 
1021-8 

105 
104 


ARITHMETIC & MEMORY UNIT INDEX 
POWER SUPPLY 

POWER SUPPLY, HER RELAY, MR SW, +35 SENSING 
POWER SUPPLY, VOLTAGE 6 FREQUENCY VARIABLES 
VOLTAGE ROUTING ♦IS". -4.25V, -2.5V 
VOLT. ROUTING -15V.-15M.-56V.-100V.-100UNDELAYED 


04-02-66 
04-02-66 
12-7-64 
04-02-66 
03-22-65 
12-24-65 


P 
P 

C 
P 
P 
L 




130 
131 
132 
133 
134 


SO - S4, PC 
S5 - S10 
SCFF, SFF 

EOC, EOCA, ECNC, LOCK, ENO OP, PAFF, MAFF 
ALL TOTALS, AT LU 


12-24-65 
12-2*4-65 
l2-24-t,5 
12-25-65 
2-4-66 


L 
L 

N 


105 

106A-B 

106B-B 

107 

108 

109 


VOLTAGE ROUTING- CRD 
POR, RESET STANDARD! ZER 

SINGLE SHOT CLOCK t'ERMA.'.E.'-T (SSCP) CLOCK 
DIGIT DISTRIBUTOR, DD0-DD5, STEP DD 
DIGIT DISTRIBUTOR, DD6-DD11, DOMSD, DOU, OOT 
KEYBOARD, SRX'S 


03-22-65 
03-22-65 
12-24-65 
12-24-65 
12-24-65 
12-25-65 


P 
P 

L 

L 

L 

N 




135 
136 
137 
138 
139 


LANES, AMFF, LN3FF, REO RIBBON SOL, AEC LOCK 

NOT USEO 

NOT USEO 

NOT USED 

SW, SX. SYj, SZ 


12-24-65 
12-2';-€5 


L 
L 


110 
111 
112 
113 

m 


GT-»WR 
WR'S 

MR-^MEM, SUM -a*EK, WR-»*MEM, XTFIT=»F 
WRITE 

RE AO, MTA, MTB 


12-24-C5 
12-24-65 
12-24-65 
8-14-65 
12-24-65 


L 
L 
L 
G 
L 




140 
141 
142 
143 
144 


TIM, TOM, BEFF, KBO LOCK SOL, CRG RET, SLIDE 1-7 
TO - SHIFT RIGHT OR SHIFT RIGHT AND ROUND LOGIC 
Tl - TRANSFER LOGIC 
T2 - PRINT LOGIC 

T3. 4 6 3 - ADD OR SUB (A.B.OR O LOGIC 


12-25-65 

12-24-65 
7 -.'«-« 5., 


N 

L 
G 


115 
116 
117 
118 
119 


DECIMAL TO BINARY ENCODER S VOLTAGE WETTER, MART 
DECIMAL TO BINARY ENCODER & VOLTAGE WETTER, MARU 
03REV, MEMORY DE COOING - X DRIVERS 
MEMORY DECODING - X DRIVERS 
MEMORY DECODING - Y ORI ^RS 


12-24-65 
12-24-65 
12-24-65 
2-4-66 
2-4-66 


L 
L 
L 
M 
M 




145 
146 
147 
148 
-101 ,. 


T6 - CLEAR LOGIC 
T7 - MULTIPLY LOGIC 
T7 - DIVIOE LOGIC 

TYPEWRITER IN AND OUT FEATURE LOGIC 
CARD LOCATION 6 TIE TOINT CHART 


7-16-65 
7-16-65 
11-20-64 

11- 27-65 

12- 25-65 


G 
8 
C 


120 
121 
122 
123 
124 


INHIBIT DRIVERS, CLR MEM 

MEMORY, MR. 

ADD, SUB, CIFF 

COMPFF, T/C'S 

ADDER, DECIMAL CORRECTOR 


2-4-66 
12-24-65 
12-24-65 
7-16-65 


M 
L 
L 




150 
151 
152 
153 
154 


CARD LOCATION 6 TIE POINT CHART 
CARD LOCATION & TIE POINT CHART 
CARD ELEMENTS S COMPONENTS 
CARD ELEMENTS 6 COMPONENTS 
COMPONENT INOEX 


12-25-65 
2-*-66 

12-24-65 
12-24-65 


N 
M 

L 
L 


125 
126 
127 
128 
129 


APFF, RACK STOP DRIVERS 
SYMFF & CHAR FF 
SET SPECIAL ADDRESS 
SPECIAL ADDRESS FF'S, NZFF 
T0-T7, DVFF 


12-24-65 
12-24-65 
7-16-65 
12-24-65 
12-25-65 


L 
L 
G 
L 




155 
156 

157 


CONNECTOR IND'X 

SIGNAL INDEX LOWERS UPPER GATE 
TERMINAL POARO INDEX 


10-23-65 
12-25-65 
12-24-65 


N 

L 



WIRING SHOWN IN DASHED LINES ( ) INDICATES OPTIONAL FEATURES. 

CHARACTERS IN PARENTHESIS ON WIRING INDICATES NAME OF OPTIONAL FEATURE REQUIRING WIRING. 
CHARACTERS IN PARENTHESIS LOCATED NEAR CARD ELEMENT INDICATES OPTIONAL FEATURE 
REQUIRING THAT CARD. 

PART NUMBERS ON INPUT SIGNALS INDICATE PAGE CF ORIGIN. 

EXCEPT FOR VOLTAGE AND FF ELEMENT PINS, ALL ELEMENT PINS ARE SHOWN. PINS 10, 15, 19, 21, 
IF SHOWN ON FF ELEMENTS, ARE CLOCK (A, B, 81, OR C) INPUTS. ALL OTHER ELEMENT PINS SHOWN 
WITHOUT SIGNAL ARE NOT WIRED. 

PAGES 100 THRU 299 DESIGNATE ASM UPPER GATE SCHEMATIC 1 51 1 5009. 

PAGES 300 THRU 349 DESIGNATE ASK LOWER GATE AND KBD. PTR. CRG. SCHEMATIC 1 511 8300. 
PAGES 350 THRU 358 DESIGNATE AJTC READER SCHEMATIC 15227440. 
PAGES 500 THRU 549 DESIGNATE KEYBOARD PRINTER SCHEMATIC 15117997. 

CAPACITORS C1102, C1104, C1 1 09, ARE ADDED WHEN A.C. VOLTAGE SOURCE IS 50 CYCLES PER SECOND. 
"ME" INDICATES SIGNAL WHICH REQUIRED CONSIDERATION OF MUTUAL EXCLUSI VENESS IN THE DETERMINATION 
OF ITS LOAD. 



OPTIONAL FEATURES 
ABBREVIATION St 

(4*) 40 WORD MEMORY 

(1M) 100 WORD MEMORY 

(T) TYPE TOAROM MEMORY 

(T) TYPE TOAROM M EMORY, INACT. 

(DV) DIVIOE 

(W) OinOE INACTI-'E 

(R) RESERVEO FOR FUTURE 



UNLESS OTHERWISE SPECIFIED! 

ALL CAPACITORS ARE 5UF, 25 WVDC 

ALL DIODES ARE BCX5B-1 

ALL RESISTANCES ARE IN OHMS 



(API) 

(aTO 

(AP2) 
(ATT) 



(AP3J 
(AT"J) 



DOUBLE CHARACTER AMOUNT 
PROTECTION RACKS 5-13 
DOUBLE CHARACTER AMO*MT 
PROTECTION RACKS 5-13 IN- 
ACTIVE 

DOUOLE CHARACTER AMOUNT 
PROTECTION RACKS 4-13 
OOUOLE CHARACTER AHOIHT 
PROTECTION RACKS 4-13 IN- 
ACTIVE 

FULL AMOIHT PROTECTION 
FULL AMO'HT PROTECTION IN- 
ACTIVE 



Ref. Page 100 
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TB1 1 06 , . 
CR1119 + 

IN2070 




TB11 02, — 

»A L 



-)5H 1<* 

-1?" 
-1» 



^ TBH06 
J b CR1113 
1M2070 



-1 00V UNOELAYEO 



TB1 105 
R110S 
5600, ±5% 

i/a w 



^_TBH05 j^TB1106 ° (j_J ? 



Ml OS 

MERCURY 

START 



513 F«. 




2f O 1 

K1109F *— Q 25 
MOTOR 26 Q * I 

MOTOR 28 O— A I 
K1 1 09H ■*>"—• 



CRG 

CRG MOTOR 30 



TBI 1 0^ 
C1127 
— 7h- 



A2*» TB1 105 
— O— 'WV— 6- 







SUPPLY 

(VOLTS) 


TQLERAHCE 


MAXIMUM 
CURRENT 
(AttPS) 


t!5 


t 5% 


6.5 


-15 


t 5% 


7.5 


-15 MEM 






-MS 


t ?X 


8.0 




t 5* 


1.0. 


-ft 


tlOi 


O.J 


+J5UF 


t ft 




-H.U 




— 


-120 




0.12 









R1122 
220, ±10% 
1/2 W 



CRG MOTOR AC 



J1201 



' INCLUDES RIPPLE TOLERANCE 
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T1101 CONNECTIONS FOR ANY 60 CPS *1% OR 50 CPS ±1% VOLTAGE SOURCE WHOSE MINIMUM OUTPUT IS NOT LESS 
THAN 88 VOLTS AND WHOSE MAXIMUM OUTPUT IS NOT GREATER THAN 1 3*+ VOLTS. 




6 H4 X2 5 



TI101 CONNECTIONS FOR ANY 60 CPS ±1% OR 50 CPS ±1% VOLTAGE SOURCE WHOSE MINIMUM OUTPUT IS NOT LESS 
THAN 176 VOLTS ANO WHOSE MAXIMUM OUTPUT IS NOT GREATER THAN 267 VOLTS. 

TB1 1 01 H1 T1 1 01 x1 SEE °PAGE 1 01 

cr\p 



T1101 CONNECTIONS FOR ANY 46 THRU 64 CPS VOLTAGE SOURCE WHOSE MINIMUM ANO MAXIMUM OUTPUTS ARE 
WITHIN ONE OF THE RANGES LISTEO. 



A.C. V 


3LTAGE SOURC 




TAP CONNECTED 
TO TB1101-Y3 


M IN. VOLTS 


NOM. VOLTS 


r MAX VOLTS 


88 


100 


112 


100 


97 


110/115 


123 


110 


106 


120/127 


134 


129 


129 


L50 


165 


147 


176 


200/210 


22* 


200 


194 


220/230 


2<K> 


220 


209 


240/250 , 


267 


230 



























TB1 101 
3|Y 



Til 01 - A.C. LINE REGULATOR 




PART NO. 


INPUT VOLTAGES 


FREQUENCY , 


CI 1 25 


R1114 


1BRX46-2 


88-134/176-267 


COCPStl-? 1 


I5QUF 150V 


510 «ra ?u 


15005093 


88-1 34/1 76 -267 




150UF 150V 


■ilQ « 2U 


15231236 


88-1 1 2/97-1 23/1 06< 
134/1 29-1 65/176- 
224/1 94-246/209-. 
267 
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0 


124 


112 


130 














































H4C 


c 


1 2i* 


12* 


112 


24 


124 










































H40 


c 


124 


124 


122 


124 


124 
































































































H5A 


c 


121+ 


124 


112 


124 


124 










































H9B 


c 


122 


124 


114 


124 


124 










































H5C 


D 


121+1122 


122 














































H5D 


C 


117 


123 


122 


124 


124 




































































































112 


114 


124 


122 


124 


124 








































HfB 


OC 


1Q4 




LQ4 


LQ3 


103 


102 




102 




































H6C 


F 


"J 


n? 


11? 


"3 












































HfD 


B 


123 


114 


124 


124 


114 


11? 






























































































H7A 


MTA 


114 


















































H7B 


MTB 


114 


















































H7C 


MR 


121 


















































H7D 


MR 


121 








































































































HBA 


MR 


121 


















































HSB 


MR 


121 


















































H8C 






















































H#D 
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1 


2 


3 


4 


5 


6 


7 


8 


9 


10 


11 


12 


13 


14 


15 


16 


17 


18 
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L0GIO*ARD A 
SCHEMx>T31 02536 


LOGIC CARD B 
SCHEH 15102544 


LOGIC CARO 
SCHEM 15102* 

% 


C 
51 


LOGIC CARD D 
SCHEM 15102569 

281" 


i — 

_LL >yl5 

a* ) 

20 V 

—^H 


13 |*jt^ 






26 

_L5_ 
-UU 
-AJL 




— 


- a U> ffl 


ig>« — 


$h 


-v^* — 

J2 *-t»,25V 


* -4.25V 




7 


h 




*' »*15V 
Jfl »-15V 

* 1 


51 -♦♦15V 

J2 —15V 

29 


31 

m ... 

29 


— ♦ -4.25 V 

—♦♦15V 

—♦-15V 


31 , 

29 



-4.25V 

► ♦15V 

► -15V 




- a {J> a - 



23| hK^ 22 



22J 23J 24] 

.21] , ILl . 20J . 

_9^wnrpi_ 
— ip?n~-[ji_ 

6pwfT-[u 

5pgpr"j 19 

4j"W5~~ j 10 
3| SW16 | 11 

2pgrT-ji2 



-4.25V 

-15V 

-56V 



CUT 
1 12 



ASSY 15109*127 
CC5LL 



mipr 



id 



ESN 



9 ,7 J " S 

9 27 M 



023$ 

11 a w — " 



jaw 
— H- 



Ref. Page 152 



Sec. VIII 



Burroughs - Series E 21$0 Instruction Book 



Page 87 



FLIP FLOP 
SPECIAL 
SCHEM 151^359 



til 



pry 2 7 t/yj* 



> -*.25V 
• *15V 
. -15W 



Df C1MAL TO UNARY 
tJKOOf R ft VOLTAK WCTTER 
S^IEM 15102528 



=Sfc 



MEMORY TIMING A 
SCHEM 15102577 

> h,3 



25 MTA 



♦15V 



RESET STANOAROIZER 
SCHEM 15102UM 



PRINT CONTROL 
SCNEM 1511932* 







' *15V 
•-MM 



)HW I 31 UMTS 



29 




_L 


U 





iOU 191UZ910 



»*I5V 
»-15V 



DC COUPLING CARD 
ASSY 151 09*01 Rf F 

2913 «T 



2MM13 



I59M 
5HM29 

^p^J. 5 
29919 

29M39 

29MM39 

-m — L ■ 



» -H.25H 
► ♦15V 
» -15V 



1L- 



*-*».25V 
► *15V 
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c « 


3 




C 


»7 

<* 6 

15 




I J 




0 




w 

43 f 




A 




lb. 

2U 




H2 

-1 ' 





Q 



XI X2 
K11M,K1107,K1109 



A • COlf 

0 o o o o o 

1 4 7 10 13 10 

O 

o o o o o o — 
o o o o o o — 



o o 

If 20 



o o 

21 22 



ODBC 



XI 101 
Ktftt 
KllOf 
Kilt* 
«MM 
R11W 

Kim 

KI1M 



MNER « 

Of LAY 

CLOCK START 



lOtfUt 
101,101 



IMA 
102A-I 
102A-I 
101 

1ttA-t 

120 



IMA 
>«A-B 



C " 



I02A-B. 1 o:a-i 

102A-I 
120 



1MB 
120 



° 9 ° 



S1101 
SI 202 
SI 203 



U-LS 

8 



NO 

SI 205 







• 




c 


O 


o 


c 


NC 


o 


o 


NC 


NO 


o 


o 


NO 




S1204 







MMtX RfSfT 


W 


SI 201 A 


w ar sr* 


tn 


SI 201 R 


♦35V CTR SRR 


IttA^t 


SI 202 


A> MR 


IMA 


SI 203 


MR 


ItM-B 


S1204A 


ssc 


1MB 


SI 2MB 


ssc 


t« 


SI 205 


PON 


m 


S1 2M 


TWfRMOtTAT 


10»A»0 


SI 207 


CLOCK MOOE 


1MB 



titti 


ioS5 


iUUIDBL 
R1120 


101 


C1 101 


■ iov- 


C11M 


rm 

10tft>0 


JUfiOXi. 
CR1101 


fttE 

101 


UHBU. 

CRI12* 


MM 

101 


mot 




R1127 


101 


CM 02 


101 ' 


C1127 


102A-0 


CR1102 


101 






RlltS 


102A-0 


R1120 


101 


C1 103 


101 


C1 1 20 


101 


CR1103 


101 






01104 


IMA 






am 


101 


C1 120 


101 


CR1104 


101 






R11M 


100 






CI 105 


101 






CR1105 


101 






R11M 


101 






CUM 


101 






CK1 106 


101 






. Ml 07 


I0CA 


R12R1 


120 


CI107 


101 






CR1107 


101 






sH 


103 


R1202 


120 


C11M 


101 






CR11M 


101 






101 


HI 203 


120 


a rot 


101 






CR1109 


101 






101 


R1204 


120 


ciito 


101 


a 201 


120 


CR1110 


101 


CR1201 


120 


•in 


101 


It 1205 


120 


C1 1 1 1 


101 


CI 202 


101 


CR1111 


101 


CR1202 


1WA-0 


mi >2 


102 A* 


R12M 


120 






CI 203 


120 


CR11 1 2 


101 


CR1203 


120 


■ 113 


102*4 


R1207 


10CA 






CI 204 


120 


CR1113 


102A-0 


CR1204 


120 


mm 


102*4 


R12M 


IMA 






CI 205 


120 


CR1114 


101 


CR1205 


120 


tins 


ItXJWI 


R120* 


IMA 






C12M 


140 


CR1115 


101 


CR12M 


120 


mu 


102A-0 


R1210 


120 






CT 207 


140 


CR1116 


101 






■1117 


101 


RI211 


120 






C12M 


135 


CR1117 


101 






till* 


101 


R12I2 


104 






a 2o» 


135 


CR1116 


1 02A-R 






Rlllt 


IMA 


R1213 


10KA 






cuio 


135 


CR1119 


T02A-B 






RH20 


101 


R1214 


120 


C1120 


1Q2A-B 






CR1120 


101 






Ml 121 


IMA 


R1215 


IMA 


CI 1 21 


10IA-B 






CR1I21 


1 02A-1 






R1J22 


102*0 


R1210 


140 


C1 122 


101 






an 122 


10SA-0 






R112J 


101 


R1217 


110 


C1 123 


101 






CR1123 


IMA 






818 


18 


R1218 
(M2lf 

R1220 


135 
135 
135 


C1 124 
C1 125 


IKS 






C*1 1 25 


.1Q2A-0 







-fifed 




"Hot! 


11101 


riLTCR 


iti 


L1 102 


filter 


101 


L1 103 


filter 


1« 


L1104 


FILTER 


101 


L1 105 


filter 


101 



nioi 
nio2 
nios 

F1104 

nios 

F11M 

nio7 
niM 
nio» 
nirt 



HflU 


MM 


T1101 
T1102 
T1103 


101 
101 
101 
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MISCELLANEOUS 


PAGE 


Ell 01 


CHASSIS GRD 


105 


El 1 02 


CHASSIS QRO 


105 




CHASSIS GRD 


105 


El 10* 


CHASSIS GRO 


105 


El 201 


-4.25V VOLTAGE DISTRIBUTION BUSS 


105 


El 202 


-15V VOLTAGE DISTRIBUTION BUSS 


10* 


E1203 


GRO DISTRIBUTION BUSS 


105 


£1204 


♦15V VOLTAGE DISTRIBUTION BUSS 


105 


E1205 


-14.25V VOLTAGE DISTRIBUTION BUSS 


103 


E1206 


-15V VOLTAGE DISTRIBUTION BUSS 


10* 


E1207 


GRD DISTRIBUTION BUSS 


1 OS 


E1208 


SHIELO TERMINATION 


503 


El 209 


SHIELD TERMINATION 


303 


El 210 


SHIELD TERMINATION 


105 



CONNECTOR INDEX 




tt_— 














Pi 




J12 


01 


J1 


202 


.|„ q 




— FTn"^ 


eg 




| 9? PAGE 




■ACT 




PAGE 




PAtt— 


PIN 






135 




109 




120 




' ~ 5 




inl 






* 




2 


135 


2 


109 






■ 




? 












5 


135 




109 




102 


c 


125 


c 


ins 










** 


135 


J* 


109 


** 


134 


0 




0 


ins 










5 


135 


* 


109 


* 


1 «' 




19S 

J 2 ' 




1A9 














7 


!na 








J 2 




103 












JJJJ 






■ 


i«s 
135 


H 






104 










!? 




1? 


, a 






J 


J 2 ' 




' ni 










*' 






1 AO 


1 1 




* 






101 










j 2 


y? 




IftO 


* 


1 *n 

J ■*? 




I9S 

J 2 * 


L 




L 








j* 




J * 


1 AO 

109 


] 5 




H 


J 2 ' 


M 






ins 






I* 






i?k 




1 1« 




1 w 














■* 


is 


J* 
] 5 


lie 


is 

J* 


1 nu 


















j' 




J' 






in* 

JP* 




J 2 * 














j * 


ttu 




its 


IT 

!• 


■7? 












105 






1* 


«1 


III 


1 na 


I* 






19* 


















>ft 


1M 




iHn 




10 














91 


111 


91 


1M 


91 


JJ™ 




















111 




ins 






















TT 
*~ 




9« 


1M 


2 ' 


Jt~ 






















9u 


1 M 






















5 


in 


M 


IftO 

'•J 


915 


■7? 






z 




















2 * 




* 




■ 




• 




• 










ino 




J 22 






* 








* 




?■ 


113 

!«» 






36 






















■** 


2 * 


" J* 


9« 
29 








* 




* 




















* 








* 




* 






IK 


mi 


IIS 

115 




! 


• 




• 




S 










l>» 


























33 


121 


33 


115 


33 


140 




















127 


31 




31 


133 


j 




j 


101 






J 




















k 












36 


133 


36 




36 


135 


m 




m 






105 






37 


125 


37 




37 


133 








101 




103 






M 


110 


38 




38 


133 








• 


102 






» 


110 


39 




39 


133 










t 








40 


115 


10 




10 












r 


101 




102 


41 


115 


11 




11 




















42 


116 


12 




12 












t 




t 




13 


115 


13 




13 












« 








44 


116 






H 
















y 




45 


115 


15 




45 






















116 


16 




16 


135 










-x 


101 


Tf 




17 


122 


17 


126 


17 














102 






48 


122 


18 


126 


48 












> 




* 




49 


127 


19 


126 


19 












AA 




AA 




50 


122 


50 


126 


50 












A6 




A6 




51 


122 


51 


12C 


51 












AC 




AC 


105 


52 


127 


52 


126 


52 












AO 




AO 




53 


135 


53 


126 


53 












AE 




AE 




54 


135 


51 


116 


51 












Af 




AF 




55 


112 


55 


1 If 


55 


135 










AH 




AH 




56 


122 


56 


116 


56 


1 « 










AJ 




AJ 




57 


122 


57 


116 


57 












AK 




AK 




56 


132 


58 


116 


58 












AL 




AL 




59 


122 


59 


116 


59 












AM 




AM 




60 


129 


60 


116 


60 












AN 




AN 




62 


135 


62 


116 


62 












AP 




AP 




63 


111 


63 


116 


63 


135 










AR 




Alt 




64 


111 


64 




61 


135 










AS 




AS 




65 


115 


65 


111 


65 












AT 




AT 




66 


116 


66 


111 


66 












AU 




AU 




67 


115 


67 




67 












AV 




AV 




70 


116 


70 


135 


70 


135 










AW 




AW 




71 




71 


135 


71 


135 


















72 




72 




72 












AY 








73 


1M) 


73 


135 


73 


135 










A7 




M 


103 


74 


110 


74 


135 


74 


135 










BA 




BA 


101 


75 


109 


75 


135 


75 


135 










BB 




B6 


105 


76 


109 


76 


135 


76 


135 










BC 




ec 




77 


109 


77 


135 


77 


135 










BD 




60 


111 


76 


111 


78 




78 


135 










BE 




8E 


101 


79 


111 


79 




79 


135 










BF 




8F 


102 


80 


111 


80 




80 


133 










6H 




BH 


103 


82 


109 


82 




62 












BJ 




BJ 


105 






















BR 




BH 
























BL 




BL 


101 






















BM 




BM 


101 
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* INDICATES SOURCE 




SIGNAL INOEX - LOWER GATE, UPPER 










Lower gate 




' DTEer gaTe' 


LOWER GATE 




"UPPER SATE 


TOUER gflTE 




UPPER GATE 


TACE 


SIGNAL 




PAGE 


SIGNAL 


PAGE 




SIGNAL 


PAGE 


3(* 


ALIGN 


*MZ 


310 


MRU 1 


*116 


311 


SRX8 


♦109 


519 


ASRX SL 


109 










SRXtJ 




320 


BC 


*135 


310 


maru i 


*116 


31 2 


*109 


310 


cm 


*122 














319 


CLK A 


*106B 


310 


MARU - 9 


*116 


*31 8 


STEP 00 SL 


107 








315 


TTUT 


*1 21 




SUM f 9 




319 


CLK C 


*106B 








321 


*1 2<« 


308 


CLOCK START 


*106B 


319 


POR 




31 7 


_ 

SO 


130 








* 304 


PROG CAMrF SL 












COUNT MART SL 


115 






109 


317 


ST 


*130 




CRG MOTORFF SL 






rnn S 


109 


317 


sT 


*130 




CRG MOTOR SL 


102 






*106A 


317 


S10 


*131 








307 


RESET SL 


106A 


320 


r3 • 


-•'.-129 




DATA XFF SL 








*135 


*320 


TBFF SL 


130 










SET MART 2, RESET 




*320 


TBFF SL 


128 










MART 1 










318 




*1 07 




RESET MART *• SL 


115 


*320 


TBFFBB SL 


129 


312 


BUT 




*318 


RESET COMPFF SL 


1 23 


*31 9 


TBFF • FF2 SL 


115 














320 


V 


*135 








♦318 


RESET OOREV • 


116 


*31 0 


WLFF SL 


117 


318 


TOT 


*133 




SET WR — ^ MEM • 














106A 








*31 8 


WRITE SC 


113 


*313 


TR sl 


111 
















FLB3 






RESET TBFF SL 


1 33 


31 5 


WR1 


*111 


>-31 8 


GT KB »WR SL 


110 


*319 


RLFFBB»SBBB SL 


110 








*318 


GT MR ■» WR SL 










31 5 




*111 








*317 




im 


31 5 


WR<4 


*111 


*319 


GT SRY1— ^WRI SL 




*318 


SET COMPFF SL 










*319 


GT SRY2 »WR2 SL 


111 


*317 


SET MART H SL 


115 


*318 


0— »>WR SL 


110 


*319 


GT SRYU— «-WR« SL 


111 


♦318 


SET MR —♦MEM SL 


112 


*318 


i — ^vm sl 


111 


♦319 


GT SRY8 — »>WR8 SL 


111 


*318 


SET $10 SL 


131 


*318 


9 »WR SL 


110 


*319 


GT WR— «• SRX SL 


109 








301 


♦15V 


*1 03 








*319 


SRX CLK SL 


109 


301 


-i».25V 


*103 


30H 


COW 


*1 33 


321 


SRX1 


*109 


302 


-15V 


*10<4 


310 


LN51 


*135 




SRXl 










♦319 


LU SL 


133 


321 


*109 


302 


-56 V 


♦102 


310 


fORD t 


116 


321 


SRX2 


*109 


302 


-100V 


*102 


310 


MAJW 2 


*116 


321 


SRX2 


*109 


303 


GRD 


*1 05 


320 


LN53 


*135 


312 


SRX<* 


A109 


303 


SW GRO 


*1 05 








.312 


srxJT 


*109 
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TERMNM. BOARD INDEX 












104 


TB1 1 

im 


05 

fwsr 


TBI 


1 06 


TBI 


107 


TBI 


108 

w 




TaTT 


TB1 
"WW 


201 


TBI 


202 


TfJW 










fSar 
I SI 








101 
















101 






Al 


120 


Al 


120 














2 


in* 


49 




A9 


1 IY>A 


»? 


101 








101 






A2 


1?0 


A2 


120 










3 


101 


3 


10V 


A3 


1 01 


A3 


102A 


A3 
















7? 
















14 


101 


*• 


102A 


*** 




A4 




A4 


101 

101 




1 02A 




D 








10U 




190 










5 


101 


5 


101 


A5 


1 01 


A5 




A5 


102A 








i oi 
inl 






A«i 


190 


A5 


in? a 
i of 










6 


101 


6 


101 


A6 




A6 




A6 


1 01 


8 


1 ft* 


8 








AJS 


190 














7 


101 


7 


102A 


A7 


1 02A 


A7 


106B 




1 01 


7 






105 








190 


A7 


1LO 










8 


103 


8 


102A 


A8 




A8 




• 




8 


i ftf 


8 








A 


1« 


AA 


1UO 

: 










9 


102A 


' 


105 


A9 


1 01 


A9 




A9 


in? 
1 02A 




10** 










AQ 


190 


AO 


iHo 










10 


102A 


10 


105 


A10 




A1 0 




A10 


1 02A 


1° 






ifto 






Ain 


1« 


AIO 


■ ° 










1 1 


102A 


11 


106A 


A1 1 


1 01 


A1 1 


102A 


All 


102A 




1ft9 

102A 




in? 
102A 






All 

All 


190 


Al 1 












12 


105 


12 


102A 


A12 




A12 


103 


A12 


102A 




i no* 


12 










19ft 


19 


135 










" 


104 


" 


106A 


A13 


102A 


A13 


101 


A13 


1 06A 














Al* 


1« 


AM 












14 


10*4 


14 


106B 


A14 




A14 


101 


A14 




i*» 


in* 
1 06B 












190 
120 


AIL 












15 


101 


15 


106A 


A15 


101 


A15 


101 


A15 


1 02A 


15 












1 




A15 


IIVtA 










16 


102A 


16 


103 


A16 


101 


A16 


102A 


A16 


1 01 


16 












1 


1 A 


A16 


1ft< A 










17 


103 


17 


102A 


A17 


102A 


A17 


102A 


A17 




17 


101 










A17 


120 


A17 


IfKA 










18 


101 


18 


106A 


A18 


102A 


A18 


102A 


A18 




18 


101 










A18 


120 


A1B 


1 06A 










19 


102 A 


If 


101 


A19 


101 


A19 




A19 




19 


101 


























20 


101 


20 


101 


A20 


106A 


A20 




A20 




20 


101 


































A21 


106A 


A21 




A21 








































A22 


106 A 


A22 


101 


A22 








































A2J 


N.A. 


A23 


102 A 


A23 








































A24 


N.A. 


A24 


102A 


A24 








































81 


101 


81 


106A 


Bl 


101 














81 


120 


Bl 


190 


















82 




82 


102A 


B2 


101 














B2 


120 


82 


120 


















83 


101 


83 


102A 


B3 


101 














B3 


120 


83 


120 


















8*4 




B4 




B4 


101 














Bl 


104 


B4 


120 


















85 


101 


85 




85 


102A 














B5 


120 


85 


102A 


















86 




86 




B6 


101 














B6 


120 


86 


104 


















87 


102A 


87 


106B 


87 


101 














B7 


120 


87 


140 


















88 




B6 




86 


101 














B8 


1S5 


B6 


140 


















89 


101 


B9 




B9 


102A 














B9 


120 


B9 


140 


















810 




B10 




810 


102A 














BIO 


1S5 


B10 


140 


















811 


101 


B11 


102A 


B11 


102A 














811 


120 


B11 


135 


















812 




B12 


103 


B12 


102A 














812 


120 


B12 


135 


















813 


102A 


813 


101 


B13 


106A 














BIS 


1S5 


BIS 




















B14 




81* 


101 


Bit 
















Bit 


120 


B11 


106A 


















815 


101 


815 


101 


BIS 


102A 














815 


115 


B15 


106A 


















816 


101 


816 


102A 


816 


101 














B16 


120 


B16 


106A 


















817 


102A 


817 


102A 


BIT 
















817 


120 


B17 


106* 


















VI 8 


102A 


816 


102A 


B1B 
















818 


120 


B18 


106A 


















819 


101 


B19 




81 9 








































820 


106A 


820 




B20 








































821 


10CA 


B21 




B21 








































822 


106A 


822 


101 


B22 








































823 


N.A. 


B23 


102A 


B2S 








































B2i« 


N.A. 


B2* 


102A 


B21 
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I 

I MY 

I prl._ 

I h 



MM 15114945 REF (E2000 STRIPED LEDGER) 
^ ^° 5 15115M3 REF (E2000S STRIPED LEOGER) 



1511<«861 REF 

(ESOOO(SP) STRIPEO LEDGER) 




| ! 

J UPPE* GATE 

I t 

■H h 



15118; 



SSI 01 
S31 02 

LiiiiLI 



LOWER GATE 
BASIC WIRING 
15118250 REV 10 
(SS) 15118268 
(FH2) 15265992 



I POWER 
| SUPPLY 



...J 



ARITHMETIC* MEMORY UN I T 





DESCRIPTION 


ER DATE 


REV 


300 


All TIM TIC fr MEMORY UNIT 


9-11-61 


J 


101 


VOLTAGE ROUTING ♦15V, -1.12V, -4.25V 


7-16-65 


E 


902 


VOLTAGE ROUTING -15V, -56V, -100V, -120V 


10-29-65 


G 


909 


GROUNO ROUTING 


12-29-65 


H 


9M 


ALI8NFF, SL, RL, CRG MOTOR SL, PROG CAM, ARP ON»FL, 








CR6 LOCK SOL. 


12-25-65 


J 


905 


REVFF, TAB FF, PDFF, STOP STORAGE FF 


12-25-68 


J 


90S 


LF RE AO AMP, LF WRITE AMP, FF4, LWLFF, L-2FF, FF16 


2-26-66 


J 


907 


POFF, PTFF, CLFF, RESET SL, LC2 


2-26-66 


J 


908 


COUNTERSf SYNCFF, USMVFF 


10-23-65 


G 


909 


RLFF, DISCRIMINATOR XFF, DISCRIMINATOR YFF, COUNT 








XFF, COUNT YFF, DATA XFF, OATA YFF RLBFF 


12*29-65 


H 


910 


WLFF, MARU/O, CPFF, PWFF, I IFF, TTIT 


12-29-65 


N 


911 


FFfX, FF9Y, FF1X, FF1Y, SRX8 


12-29-65 


H 


912 


PI XfF, PI YFF, P2XFF, P2YFF, 7J6T 


5-10-65 


D 


919 


FF9X, FF9Y, FFZ, FF6, DP 


12-29-65 


M 


91% 


SRCX1, SRCX2, SRCY1, SRCY2, SRCX-3, SRCX-O, SRCY-S, 
SRCY-0 


5-1 0-65 


0 


915 


SRY1, SRY2, SRY4, SRY8, WLFFBB«SCBB»0D0»F?7 


5-10-65 


0 


916 


READ AMP X, READ AMP Y, WRITE AMP X, WRITE AMP, Y 


12-25-65 


J 


917 


SA| SBj SCl SET MART 4> RESET MART 4| SET MART 2, 






RESET MART 1 


12-29-65 


H 


918 


EOC, SET COMPFF SL, SET S10 SL, 9HB»WR SL, 000, 
0-6»WR SL, STEP DO SL, SET MR BfcMEM SL, RESET DDRE V» 
SET WR-B»MEM»MARU CLK SL, GT KB-6*WR SL, GT MR-^WR 








SL, WRITE SL 


12-29-65 


H 



PAGE 


DESCRIPTION 


ER DATE 


REV 


919 


LU SL, AR CONTROL, RLFFBB»SCBB, ASRX, WLFF* 
RLFF, SRX CLK SL, GT WR-»SRX SL, WLFFBB*SCBB« 








FFZBB, OOMSD, GT SRY-6»WR SL, CLK A CLK C, R1 POR 


3-11U66 


J 


920 


BCFF, VFF, TBFF, EJFF, BC, RLN»CC4, RESET TBFF 


2-26-66 


J 


921 
922 


ERFF, SUM-9, CC 

VER LAMP, READ LAM», FS LAMP, WRT LAMP, CRG 
MOTOR 6 CRG SOLENOIDS 




J 


929 


FPC. BOLP, CRG OPEN, CRG CAMS 1-6 


12-29-6! 


H 


921 


INITIAL INSTALLATION LOGIC ONE/TWO OATA STRIPES 


10-2-61 


A 


925 


VERIFICATION LOGIC, ONE/TWO OATA STRIPES 


1 0-2-61 


A 


926 


WRITE LEDGER LOGIC ONE/TWO DATA STRIPES 


11-16-6(1 


A 


327 


READ LEDGER LOGIC ONE/TWO DATA STRIPES 


7-16-65 


E 


326 


TRIAL BALANCE & BLOCK TRANSFER(LANE 61)L0GIC 
one/to DATA STRIPES 


7-16-65 


E 


929 


CARO LOCATION CHART 6 TIE POINT CHART 


5-11-66 


J 


390 


CARO LOCATION CHART, TIE POINT CHART 6 COMPONENT 








CHART 


12.25-65 


J 


991 


CARO ELEMENTS 8 COMPONENTS 


9-30-69 


F 


952 


CARO ELEMENTS 8 COMPONENTS 


10-2-6* 


A 


933 


CONNECTOR INDEX 


10-23-6! 


G 


931 


TERMINAL BOARD INDEX 


10-23-65 


G 



NOTESi 

1. WIRING SHOWN IN DASHED LINES ( ) INDICATES OPTIONAL FEATURES. 

2. CHARACTERS IN PARENTHESIS ON WIRING INDICATES NAME OF OPTIONAL FEATURE REQUIRING 
WIRING. 

3. CHARACTERS IN PARENTHESIS LOCATE 0 NEAR CARO ELEMENT INOICATES OPTIONAL FEATURE 
REQUIRING THAT CARO. 

*1. INSERT LOGIC CARD "A" INTO CARO SLOT C1B FOR 11 INCH LEDGER OR C1C FOR 11 INCH 
LEDGER. 

5. EXCEPT FOR VOLTAGE AND FF ELEMENT PINS, ALL ELEMENT PINS ARE SHOWN. PINS 10, 

15, 19 8 21, IF SHOWN ON FF ELEMENT, ARE CLOCK (A, B OR C) INPUTS. ALL OTHER 
ELEMENT PINS SHOWN WITHOUT SIGNAL ARE NOT WIRED. 

6. WIRING SHOWN IN PHANTOM LINES ( ) FOR REF ONLY. 

7. PAGE NUMBERS ON INPUT SIGNALS INOICATE PAGE OF ORIGIN. 

8. PAGES 100 THRU 299 DESIGNATE A 8 M UPPER GATE SCHEMATIC. 

9. PAGES WO THRU 549 OESIGNATE ASM LOWER GATE SCHEMATIC 15118300. 

10. PAGES 350 THRU 358 DESIGNATE AUTO REAOER SCHEMATIC 15227140. 

11. PAGES 500 THRU 549 OESIGNATE KEYBOARD PRINTER SCHEMATIC. 

12. WHEN PAGE NUMBER DOES NOT APPEAR ON INPUT OR OUTPUT, REFER TO SIGNAL 
INDEX CHART ON APPLICABLE UPPER GATE SCHEMATIC TO OETE RHINE WHERE 
SIGNALS ENTER OR LEAVE. 

13. P605 REPLACES P603 FOR SUPPLEMENTARY PROGRAMMING MACHINES (SP), SERIES E3000 

14. LOGIC CARO "CW" REPLACES LOIIC CARD "RW» FOR SUPPLEMENTARY PROGRAMMING MACHINES 
(S»), SERIES E3000 

UNLESS OTHERWISE SPECIFIED! 

ALL CAPACITORS ARE 5UF, 25 WVDC 

ALL OIOOES ARE BCXS8-1 

ALL RESISTANCES ARE IN OHMS 



(SS) SINGLE STRIPE 
(DS) DUAL STRIPE 
(AR) AUTO READER 

(FH2) FORM HEADING ALIGNMENT, STYLE 2 
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+ 15V 



TIE IN OF BACKPLANE +15V DISTRIBUTION 
A1A31 A3AS1 7. AJBJH 



B503ljf 

- — O - L 



B1A31 

°C1A5I CSoir&A^ -r" A - ! 

2 ?E 



A B C 0 I ABCO ABC 

2 1 3 




-4.12 V 



PI 201 J2001 

=^ >-n) 



-4.25V 



TIE IN OF BACKPLANE -4.25V DISTRIBUTION 

A3 A52 AM 
|I1A52 85032 , 



n_..-0 .-r' 

^C3A-6 T 
IB* 



B3A-B 



• CO ABCO ABCO A B C j ABCO 
TTTTk - OF~B ACKPLAN E -M5V OltTRlfUttON I ^ * 



'B34 



MN^MMCKPLANE -Os"* OttTRllUftW ~ I 
f"W"^ E5D32 J— DsST ° 

ir* "Si- 0 Hi ! 

~E3B-« - 

£2, I 



-««.25V E3I05J, 



I 2 3 

C0| ABCDl ABC 0 



F1A32 



<po«»ci*» 

4j<»> 5 

■t ■ ' . A ^ I a n 3 



: <ss) 

6rsuo 



E34 



'C1A32 

F30326 rCa- o ^G3D-6 

^^30.8 "032 3f» 

T '£ LW OF BAQKP^E -f.»V DISTRIBUTION, 
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Tamso 



) -0----0 ;£( 

3» 



-I5V 



ABCD ABCO A ■ C 0 A B C 0 

12 3 4 



5 

A 8 C P 



D34 



TIE IN OF BACKPLANE -15V DISTRIBUTION 

09690 6_ 01A90 j 



05030 
E5D90 



O-C C 

90 E1A90 D5A5 ° 
__0 n J; E9B-S 1 

F5030 in G1A90 -L- 
6 O O ±1 630-3 r 

:±G3D-1 J- 
^£9 



-56V 



AIM* TB3101-AIB 



-IOOV 

A5M< TB3101-8<» 



At CM 



P605 
— -<7S 503 



PI 201 
P< 



->P> >~ 



< TB2001 7 



CR200I 
1* 



23 



TB2O02 J2002 

<15< 



L 2 00 2 -2 L2003-2 L2001 -2 



L2006-2 

— o 



PI 201 M 

r < =w >r>- 



-I20V 



- 1200* -2 
-12005-2 



R200* 



GR0/+I5V 



PI 201 . J2001 



TB2002 

— n r> — 

< IS Y 



J 2002 
< 



;2001 -! 

— o 
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GRD 




A1C09 O- 
A1C) 



A5025 O- 
A3A17 O 



J.J1201 



IT J2 

1 * < w <-n tt-> w > 



I J > R y*z* U-C TB2002-X9 

J2001 L 

J2001 



< 1 < V2009-1 



n 



I J1 201 

/ J- 



]J1201 i 
0 O j ± < d 

J12CJ 

6-< k 

CI 208 



>=-K TB2002-X4 



J2001 
J2001 



TB20O2-X2 

I 

-i-O TB2002-X1 



TB2002-Y10 O-4-j— 



- PU1 -1 

- PU1 -2 



TB2002-Y* O 4 { | I 

i J ji 

TB2002-YS O 1 H ' 



- PU2-2 
-PU2-1 



1T82002 



M > BB>-R- 



JfiSl „ 

TB200:-Y2 Oj-j-t-^ D - S -)pU3-2 
TB2002-Y1 >4444^y«IS-1 



P1201' 
AF <_1 



<f<r 



u 'P120li | 

3 



f-1 V20U-2 



t ) f >~p, f^oTB2001-X1 H2001-V<* >-4-{ { ■ { "2010-2 TB2001-Y2 O-f- 

I I ' | i ! TB2001-Y3O > ! 1 V20;0-1 TB2001-Y1 O i i ' ' — V2011-1 

.12001 
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A5B14 C5A1«» 



3C* JL 




ALIGNFF 305 308 

" 307 321 (2! 

322 

*L»GNFF 305 306 

307 520 



51 3! 9 30i* 



SL 30*(2) 319 



TTT 305 306 



Ji_ 307 309 



RLgg 317 320 
<<fc 551* 



CM LOCK SPJL < » 5 513 
03 

<5S 513 



PROG CWF 81 



3(x» fiC3*fP8»nrwm. 

Jl2M iciwirD Kim "'MS 

353 >ur )| V) LE M E B BLIBX q 



1— 10 I' 




OHTl 305 316(2) 
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H^bXj, 



CC2«(CC3*CC5) 305 
309 

REVFFBB 306 



320 OFF 



305 TPFT 



«\A3C 
21 S0\2 



REVFF 307 



-4*311 



CClt 


9 


psv 323 


cct 


T 




10 










rrn 


1 1 


B3 J 320 


EJFF 











RET 305(2) 306 
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»EVrF»»Crr»rag- 307 919 




W05 
50f 12>— 



SW 60>- 





CUM* 


\ 










1? 






WIFF 


\* — 


523 CCS 


£-14. 
£-12. 
11 


LWL 
EtA 




tour 
















521 WFT 


'/ 


1. 


Kg 919 





510(2) 319 

320 322 

306 309 
322 



1-2PF 3 OH 305 




J2002 Tj2002 

-»° ^ 
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305 




.. 2,5 


323 


-ISP 


21 


305 


Lf - 


28 



mm. 

S7 



l Lflfi 319 



SET PQFF 320 



POFF 307(3) 313 



P605 

5t3 a } ESLHILS TRIP 



513 

P603 

513 *5> fllHTW^TWir 



5 ,3 7 >Jautm N ON TRIP 







17 


r* 


25 


PTFF 


r — 




t 19 


PRINTEI 










C 21 


TRIP 






12? 




"TT 


C5D 


26 


nrr 


J 1 2^-^ 11 




1 




RESET PTFF 










306 REWBCffTgTJT 



305 BFT 



3io mr 



3> 



TP 



CLfT 308 310 



321 EfflT 



320 tfFF 



320 


1HT 


Lit 


309 


RLBFF 


24 


305 


RESET POFF 


L5J 


305 


1£.VFF 


1 7 








305 


CC2»fCM+CC5) 


III 


320 


E37F 


La 



306 


m 


. 20 




306 


288 


, 1? 




308 


8B8 


18 


C1E 


308 


?»e 






.17 














11 






















1 


P 


308 













RESET 313 
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mi 



«w ML. 



~~PT CIA 

0HV-C3 



B18 A1B3101 
> RS11S 

1T5X 5W 
A18 O 

-56 V 



■FSFT PDFF 


2k 


Rivrr 




SYNCJF 


26 


WLFF 


JL 




323 C« 

321 2EE_ 



TV-f* 



131 PS -2 



CM ^f. 

-h 



LL cm: 



3 I I N D 7 
1 jlfl 



IOC 

2M 907(2) SM 



305 

I 107(2) J 



16Bt 307 306 
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12I PS-1 In 

I P3B I 305 OFF 



S\s AH MMIBfll L 

J1202 




305 CC2'(CC3+CC5) 



306 


FH6 




21 


309 


RLFFBB 




22 


318 


PPOBB 




23 




309 


THTF 






301 


T5T 





7^>V22_J_ 



RDT 14J — v 

rl 15 \ r-y 

SET RL 16 J IF3A V 



RLFFBB 309 319(2) 



1^ 



** | POR 319 



23 RLFF SO* 


309 


311 


313(2) 


31 6 C 


) 317 


31 9 


321 (U) 


3?? 




Tfirr so-.- 


317 


318 




307 




EORO 311 


320 



£_L2 rlb 



21 HB^- ^23^ RIBFF 307 309 



316 REAP AHPX 




OATA XFF 31 2 3,3 



£MI 311 312 
313(2) 



ii | D ^^- B1 "| - 2 - 



490 Y USEC < DS ) 
(ADJ) 



" |r1 319 



12 I 0MV-B3j 9 11' 

I F2A I Tf ! 
PS (DS) AH 



^ FK 
(OSl 



211 HB ^23 



A 1 g OATA 
A_21_ Y 



OATA YFF 3,? 3,3 



CYFF 311 312 
313(2) 31 U 
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FF3X » CP 313 




WLFF 30»(3) 311 



fiSEOL. 



r^ 0 



506 USHVFFBB 



3_ Al/ 



MAfiU / Q 318(2) 



HARU • 



313(2) 
MARU°OBB 311(2) 



A 10 



L Bl 319 



^^A*fC\25 
191 <•>/" 



WLFFBB « USHVFFBB 313 



16Td5a\9 17 


FFS 
PERMIT 
WRITE 

C20 
■ 1 , 


2? PWFF 


BCFF 5 


r*N — a 21 1 

H 306 CCWCC3*CC5> 16-^ 1 ■ 


26 fWT 


REVFF 6 


CCS 1 





-22 V 




^^* INCH* 



JZEL 3i7 



* SEE NOTES 
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515 UXL 

515 nK 
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513 i*2>i 



P605 
: }FSL SW 



311 
31 
310 



309 CXFF 



309 DATA XT F 



FF1X 

5RCX-0 


17 

ia 






9n~ 


20 



1 7 f — _ 310 M ARU-0 5 r-y 

ia. ^ 3i« Jm «_ \J 

1?_bm:Vl5 7. J- 1 



310 FF3X«CP 
307 RESET 
323 CC2 



Law 



C_L2_ 
2i_ 



306 
311(2) 



311 WRITE Y f JLSE 



309 CYFFBB 



5> 



: SaVc 



A 15 I 3Y 



KOS) 316 ^4V 



. TT37 52i 



318 ifiJL 



310 MAR IMP 



i. J fn> \lO 26 25 28 [ V^27 n B5 P° S 



FF2£_ 318 



3ii "sr^F 



RLfF 11 




12 


FF1Y 




5RLX-Q 




RLFF 


IS 


FFU 
FFZ 




SRCY-0 





WLFFBB • USM VFFBB 2 


CPFF 


3 






2 
3 




COUNT MART SL 



311 112 
313 317(2) 
319(2) 321 



TIT 311 312(2! 

513(2) 315 

517 518(2) 
521 



[p2g \22 26( 1^ ^25 - sf HB^B 



Of 511 (2) 512(2 
515 517 
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DWB »(CXfHM « FF5X) 519 



SHEET 521 (2) 




evr? » rrsv sis 



UST. Ml (2) 
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WHY 513 321 
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31 0 SET WLFF 1 5 p 

318 aoo 17 | J 1 

12 05A ) 13 

C2 \J 



91 10 

"IP" 



SA 517(2) 318(14) 



119 WRSTJ ^ 18 




SBBB 318 319 



Sg_ 31 3 318 



SC. 313 317 
31812) 321 



^320 JfifE aj^y"^ 




RESET WART U SL 



313 m 

320 }£T Tiff 



SET MART 2. RESET HART 1 SL 



£5801 A5Cm 



A5C08 C5C01 C5B1H 
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320 vffBB 
317 5fl4fi_ 
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309 w yffie 
«' _soe 



AR CONTROL 309 



^F2o\ 1 
J_ A1 J 

313 



RLFFBB»SC8B 31 5 31 8 



310 WLFF 



AIL 



>B»(CXFFBB«FF3X) 



311 WLFFBB«5CBB J_2 



Wtt- 



Wt, P F*Rt, FF 315 



G3C22 — -iSSl — Q CI BOH 



0-_ A?U__o c 



iio2?y5 

16 A3 J 

t^(DS) 



J- 



GT WR-^SRX SL 



B5C2H 

WLFFBB»SCBB»FFZBB 312 




RLFFBB'SBBB SI 



RLFFBB»SBBB 312(2) 



GT SRYI-^WRI SL 



SI SRY2--WR2 SL 



-Q SRYH-»WRH SL 



GT SRV6-»WB6 SL 



B5022 

CLK A 30H(2) 306(2) 307(H) 



308(H) 309(1.) 310(6) 
311(6 313(3) 320(H) 
31 HW 



30H(H) 


305(13) 


306(H) 


307(2) 


308(2) 


309(8) 


310(2) 


311(2) 


312(8) 


315(1) 


315(8) 


317(6) 


320(6) 


321(2) 


323(2) 


305(2) 


306(2) 


307 


308 


309(«*) 


310 


311(H) 


312(H) 


313(2) 


51«t(H) 


320(2) 




30H( 5 ) 


305(3) 


306(2) 


307 


309(2) 


310(3) 


313 


320(3) 


321 
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e: 30> 31 c 



SET BCFF 310 



5<* ££3£££S^BP&OT Li. 



BTiT 307( 3) 309 

316 321. 



T3 AH80i4 


C2007 17 


FFS 
ASC 
E 1 B 
1 


25 27 


ECC 15 


B2D ° C Ji- 






HBJ^IS 22 



ECC 30i4 307 
320(2) 321 



LN53 


B5C05 




- -A 




25 rr\2, 521 


19 




cc 


L8 


\15 21 HB\ 




17 






509 ifiBfi 


20 





318 


toe 


17 




310 


MARU-0 


_ It 




313 


FFZBB 


19 




320 


TBFF 


20 





pn 2 D B5023O- 

J?v — L 



TBFF 313 317 



j 5 


tbf? 


POR 31 9 


C 


-3 


JfT sl 



B5C23 
""ET T8FF 307 




5B02 I ' 



J-0 



313 FS SW I 
323 CRG OPEN 1 



EJFF 30M2) 305 (2) 



FJFT 30U(2) 305(3) 
307 320 
321 322 




VFF 307 !1*(2) 
318(2) 319 
321 (2) 322 
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J2001 

CHEC* STOP SOL > M y— 



J2002 
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ASA 




*T1 
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INITIAL CONDITIONS 


L51 


no 


BCFF 


520 




911 















LOIIFF \ >F6 



I RESET m 



-ysm (os) 



BESET OOREV 



RESET HART «♦ 



ClFF»HA«0-» - 



SB READ 






COMPVtHWT m 


319 















sib" ' 




o — 


if 


RESET ClFf 
m 16 




CT maau— ♦AooH 


UG 


GT ADDER ^MARU 

sw i 


Ufi 
117 


RESET I Iff 


310 











INITIAL INSTALLATION 



"IK" REFERS TO UPPER OATC SCHEMATIC 
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(tV^KT wr)*(ccs»P!imiJPP) - 

rTFrtccswr) 



IHITIAI rOMOITIOHS 


_JlX — 


9*6 


_JM , 













I MttT ffl ' 



ZED 



STEP DO 



n mm c 




fiT U-rTML 













mfr 



VERIFICATION 



"UT KffW TO umi «Tt SMttMTIC 
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CLFF* L2FF» rTvTT* LWLFF 



INITIAL CONDITIONS 



SET WLFF 


ito 


SET DDREV 




RESET FFZ 


Si i 







USMVFF(SEE NOTE I) 



ZL 



COMPLEMENT CPFF 



COMPLEMENT PULSE 



srcx-o«maru-o«ddo«fTTY«fTT7 - 

FF3X 



f 70 USEC 



SRX8+FF3X - 

DTJT«SRX8 

SRY8+FF3X- 
UdT»SRY8 



XZi 



ffz»od5 - 

TFT*W! 

FfT» (UW*maru/o ) - 

FFZ 

FFZ«DD0»MR1 - 

ffz»odo»RrT 

FFZ-000 - 



1 RESET PI XI 



fT7»odo»mri 

F7?«DD0»PnPT- 

FF7»ooo 



0DMS0»MARU"0»IT7 

000«MARir0»FFlX»FT7 - 
DD0-MARU/0-FT7 



COMPLEMENT MART" J_ 



»SRX8(NEG SIGN) 



»SRXfr(POS SIGN) 



RESET P1XFF fr P2XFF 



8 —»SRY8 



Wtf --SRY2 



RESET MYFF & P2YFF 



a SEP. 10 
set ai 



HARU— »ApDER 



•f— ADOSR— »M) 

SEtt 10 



it 



COMPLEMENT FF9X 


■■UIII 


COMPLEMENT FF9Y 




SET FF?X. 


Bud 


RFSET WLFF 


—en i 


RESET FF3X 




J —J 



mm 



UTTi 



DATA PULSE 


313 


COMPLEMENT FF9X 


311 
312 


COUNT PARITY X 
COMPLEMENT FF9Y 


311 

it r 


COUNT PARITY Y 
COUNT SRCX 


31 1* 


SHIFT SRX 


ug 


SHIFT SRY 


315 


RESET FF1X 


311 


RESET FF1Y 


311 


SEdB 









(OS) 
(OS) 







SET CAD 


UG 


?HHU»T 1 


3.U 


RESET MART H 


317 


STEP DO 


318 


0-».WR 


318 


SET MR— ^ MEM 


318 


RESET COMPFF 


318 











5P REAP 




MR-^HR 


318 


COMPLEMENT FFZ 













(DS) 
(OS) 
(DS) 
(OS) 
(OS) 



WRITE LEDGER 



NOTE* 

1 . WHENEVER NOT IN ANY SEd, 

USMVFF CONTROLS THE LOGIC 
2. "UG" REFERS TO UPPER GATE SCHEMATIC 
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(s»«-vm^off)*(«w-o»fr/TFix) < 

(S*a-3«FTnr«CYFr)*(JRCX-0»FT7-FFlY) 



r nyr 



SA. 




SET CAfl 




2— £H«T 


?»7 


B— *MAJW 


UG 


KSIT fWT * 






Jl* 




318 


BEIIT fifltfV 


JIT 




318 












SET FH m 


SB RE AO 


JUS 


COMPLEMENT FFZ 
5 XX — »WW 


313 


SHY — »>WR 


Vfi 

v* 






sm%— rrufE 


512 


8Hi— rr?»FE 


JL2, 






SHH—^NYFF 


«f 


SRYO — TP2YFF 




*IT EBFF 


321 



(DS) 
(DS) 



(OS) 
(OS) 



INITIAL CMDITIOMS 






FID 

nn 


—m 


nn 

ED 

mii 











S ET R ESET .HH 



RfSFT BAT* » FT 



BESET MTA Y Ff 



BESET QISC X FF 



BESET 01 SC Y FF 



(FF1VFFZ) ♦ (FF1X«FT7) 

domsoQffiy»ffz) ♦ <ffix»Ff71] 



5EI 



(MIDDLE STRIPE) 



KT fillfi X FF 




«t ww men 




BESET CMS RESECTABLE 


T6T 



IT 


mm 


— 1 ■ 












Hiin 




STIP DO 


■■Oil 






0— »>WR 


mmrxu 






-S^ 





(OS) 
(B) 



(LEFT STRIFE) (OS) 



OATA Y PULSE - 
01 SC Y Ff 



E 



*CY ff ~ 



SET jjgOY USEC MV 

zzn 



1 MOX use e MV TIMES QlfflMI 



I 5S5 USEC MV TIMES OUT I 30*1 




SC Y FF 



| SET COUNT UL 



Tig?) 



ma 



SET FF3Y ~ 



COURT MCY" 



tATt SRY 



SET FFZ 


212 

si a 


. COl*T MART 


RESET FF1X 


311 







NOTE i 

"UG" REFERS TO UPPER GATE SCHEMATIC 



FR7f>LN53«C"5»D00 



READ LEDGER 
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INITIAL CONDITIONS 1 


MM 1 








Hh i 








EM (dlock TRANSFER) 1 





LN56»LN55»CTPP»'C^E0R0 - 



SET Tift 



rgg" 



128. 



nrr- 



SUM 1»000- 

yrrn— ^>c(scFF*wg) 



59 








IESET OFF 


Ufi 


RESET COMfFF 




RESET SCFF 


Vf 


SET CM 


us. 


XT HART H 


J17. 


S£T MAjrr i 


ut. 


. .. 1 




i 


SI READ 


uc. 


5ET Clff 

6T MR — 0»WR 


Ufi. 
JM 


— WHBRFf 


ii7 




JI7 






• 








tfiAJ 

SET MR — ••MEM 


ufi. 
in. 











S5 WRITE 




m 

roc* (co-TOBV 

IW« fW*ooo) 

OOMSO 



TBFF<TfT— 



; sio 






o— +>* 


Ut 


i *ESET ClfT 
J SEq 10 


Jli- 


{ ST AJJBER — •MAHU 


US 
Ufi 




i ST HAIU ^ ADDER. 


m 


j RESET 5C/F 


JM.. 


] 











ROTE i 

I . XFER »C • TBFF-BT 

!. IFER — " TBFF-IT 

3. FFZ MUST FLOAT ON SINGLE STRIPE 

%. "W REFERS TO UffER CATE SCHEMATIC 



TRIAL BALANCE & BLOCK TRANSFER 
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CARD 


circuit/page 




TIE POINTS 


W 


TYPE 


1 


2 


3 


4 


5 


6 


7 


8 


9 


1° 


11 




13 


14 


15 


16 


17 


18 


PIN/PACE 




























































aIa 






















































AiB 






















































Ale 


TRANS 


316 


3|6 


306 














































AID 


RA 


516 








































































































A2A 


RA 


316 


















































A2B 


SCA 


323 


323 


323 














































A2C 


SCA 


323 


323 


323 


323 












































A2D 


FPS 


323 


313 






































































































A3A 


BOLA 


323 




















































SO 


304 


56* 




304 












































& 


SO 


305 


305 


307 


307 












































A3D t 


RW7 

CW(Si 


306 


307 


307 




307 


313 


320 


320 


304 


306 


305 


305 




























A4A 






















































A48 




305 


318 


307 


310 


305 


323 


305 






























4/120 


5/320 






At? 


G_ 




306 


308 


320 












































A40 


0 


3W 


307 


365 




































































































A5A 


so 


S22 


322 


322 


322 












































A5B 


FFS 


"304 


368 




































1/321 


2/310 


7/304 


14/304 


18/*20 


28/^20 


A5C 

INTERCCNN 
PINS 








































1/304 


2/304 


3/319 


4/318 


5/317 


6/518 


¥m 


T73T7- 


9/si8 


10/317 


11/318 


12/317 


TS/TIV 


1V317 


15/11? 


*6/3le 


17/318 


T8/J1? 


19/318 


20/31 8 


21/312 


22/320 


23/312 


24/318 


257314 


267319 


27/516 


28/316 






A50 I PDC 


505 






































23/119 


24/319 


257363 


26/326 


27/31 9 


28/309 












































22/164 


























































rmgMin-niHi 
























































































(OS) 














Mo 


ftA 


"SoT 








































































































B2A 


RA 


!16 


















































B2B 


RA 


31« 




































(ds> 














82C 


G 


31b 


3M 


365 


364 












































B20 


HB 


306 


307 


366 


355 


364 


'365 


320 


31 8 


310 


320 






















































































83A 


OC 


302 




302 


361 


36i 


561 




361 




































bSB 


§ 


316 


So* 


305 


Sto 




368 








































BSC 


FFS 


315 


316 
















































B30 


A 


318 


305 


305 


310 


308 


310 


310 




























































































Bi*A 


0 


tit 


308 


364 














































tur 


fTs 


326 


353 
















































64C 


A 


J16 


Sis 


322 


313 


304 


308 


308 






































150 


"■f?S 


153 


W 






































































































B5A 


FPs 


155" 


m 
















































B58 


DMVA 






■S6T 










































m- 




B5C 

INTERCOM 
PINS 




















































sjtTfm f7j."TO ronni irr/in tram ir?/r^ 
nr>r?i irvm vmm irr/rr n/rm ir&rr 
nrom wvfiw, nr/m pjtjvtti rrr*rr\ rrvrr 

FVfim V&fif] F57/TT1 FT Mil ■HB MM 


— — 










































B5D | PDC 
INTER CONK 
PINS 


305 






































it/tfb warm runm rrvm txrm rr/rtB 
i7/m rvm nv7r» ifytfi nr/m nr/m 
itwe2I ■toth nr/m ittmF msrm cir/m 

tt^iD E7*IE ETj3D *WTO F77/Tfl fflfcTO 
























































CIA 


DMVC 


325 




158 


356 












































CtB 


A 


313 


So? 


30} 


307 


316 


310 


310 
























* 














ClC 


A 


SIS 


357 


367 


S67 


3l6 


slo 


310 
























• 














CJO 


FFS 


305 


305 






































































































C2A 


A 


304 


-319 


3l6 


Si 9 




304 








































C2B 


FFS 


Sod 


307 
















































C2C 




301* 


309 


307 


316 


307 


309 


























(AR) 














C20 


FFS 


3J0 


307 




































1/320 




7/5i6 






























































C3A 


DC 


302 






J9I 




JO! 








































C3B 


A 


306 


322 


307 


J 07 


306 


323 


306 






































C?C 


FFS 


308 


306 










































It/320 






f?o 


B 


320 


306 


318 


304 


30* 


320 






























































































C4A 


FFS 


308 


308 










































1H/30S 






C4B 


HB 


308 


308 


SOS 


SOS 


308 


308 


308 


305 


308 


319 


































FFS 


308 


308 




































1/317 












00 


G 


316 


St 6 


306 




































































































C5A 


FFS 


308 


308 




































1/317 






Ik/SOlt 






C5B 


A 


Si 6 


Sis 


305 


3i8 


319 


304 


30* 






































C5C 


FFS 


323 


IW 




































1017 


2/J17 










C50 


FFS 


367 






































1/318 


2/31? 






28/31 1 


























































01A 


D 


308 


305 


313 














































DlB 


C 


311 


319 


317 


304 


304 


































h/119 








01C 
01 D 


A 

FFS 


318 
S11 


306 
311 


310 


305 


305 


318 


323 




























4/316 










02A 
02B 
02C 
020 

03A 
03B 


8 
A 
C 
HB 

A 

PS 


468 
307 
305 
309 

SO* 
309 


320 
308 
$21 
320 

306 
308 


307 
320 
313 
313 

321 
306 


318 
307 
313 
317 

321 


318 
307 
318 
317 

313 
313 


318 

320 

317 
21? 


309 
319 
305 


320 


305 


320 




















1/313 
1/51 ? 


2/316 
VJ09 


7/316 


14/319 


1B/31S 




03 C 
030 

04A 

tm 
DJ»c 

ft* 
L6c 


FFS 

C 

A 

G 

TYPE 
RO 


313 

312 

319 
3! 0 

M 


317 
307 

317 

318 

2 


321 
S06 
357 
"T1 


318 
311 
317 

4 


317 
306 

5 


321 
6 


304 
7 


8 

CI 


RCUI 


/Ac 


11 

E 


in 


13 


14 


15 


16 


17 


18 


FEATURE 


1/316 
J/21£ 


2/316 
4/322 

2/315 


7/321 

z/ais . 

PIN/ 
TIE , 


It/321 

lt/319 

AGE 
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toe 


fAGE 


1 


2 


3 


4 


5 


6 


7 


8 


9 


10 


11 


12 


13 


14 


15 


16 


17 


18 


FEATJ=?E 


PlN/ 


PAGE 


TEA 


— r" 


JTTT 


TTT 


!TT 


TTT 


TTT 










































05B 


FFS 


S12 


312 




































1/315 


2/315 




7/313 






osc 






















































Bo 


























































mmt 


















































eiA 


1Mb 


mm 


321 


314 




3TT 


TTT 


308 


306 




































E18 


FFS 


mm 


















































tic 


A 


sa 


369 


306 


320 


319 


307 


314 






































tio 


0 


tin 


320 


321 


















































mtm 


















































eJa 


A 


kill 


319 


318 


320 


511 


307 


321 






































E2B 


FFS 


ESI 


320 
















































He 




Ull 


TTT 




































1/511 












£20 


G 


oa 


3l4 


306 


321 


































































































E3A 


FFS 


ua 


314 
















































£38 


DC 


023 




302 


301 


301 


301 




301 




































ESC 


C 


cifl 


321 


321 


318 


318 










































T5o 












































































































E4A 


,._ 


306 
















































_ E%B 




iLl 


















































E4C 


"A"- 


m 


304 


■326' 


3 fr 




sTF 






































£10 


A 


uua 


"STT 


5TF 


lie 


STT 


-J 1T 


306' 










































■■ 


















































TSK 


— B— 


LIU 


T2T 


mn 














































E5B 


FFS 


cm 


719 
















































E5C 






















































"Ko- 












































































































fi A 


INO 


EJH 


?15 


^'* 


314 


?12 


?1? 


515 


51? 


511 


































n° 


A 


311 


313 


\2 


316 


311 


315 


309 
























(OS) 














F1C 


FFS 


Em 


313 


































fosl 














FID 


FFS 


cm 


309 


































fDSl 




































































F2A 


OMVB 


Em 




309 
































(os) 














F2B 


c 


in 


315 


317 


311 


311 




























fos1 














F.2C 


c 


mi 


315 


3J3 


3J3 


313 




























fDSl 














F2D 


A 


FJO 




309 


3)1 


309 


319 


319 




























































































F3A 


B 


?P? 


JJ| 


911 


JO"? 


311 








































FSB 


FFS 


cm 


J9H 
















































FJC 


FFS 


(Til 


30? 
















































F3D 




7T1 


Jit 


311 


321 


" 














































mm 


















































F4A 




mm 


















































FMB 


OMVB 


mi 


Jlf 
















































F4C 


FFS 


cm 


35? 




































. 












F4D 




■i 






















































iii 


















































F5A 


0 


321 


SIT' 
































(OS) 














m 


FFS 


bill 


Sfi 


































(OS) 


1/515 












F5C 




Hi 


















































T?p 




■■ 






















































mmi 


















































CIA 




mm 


















































GIB 


A 


ja 


317 


HI 


318 


321 


315 


513 
























fDSl 








- 1..- 








D 


jti 


si 3 


312 
































fos) 










22/31? 




816 


""'A' ' 


jii 




ill 


319 


Six 


"ST 4" 


5TT 
























"TosT 


































































G2A 


A 


iLl 


3 


3 


lit 


319 




315 


3<j 
























(OS) 














G2B 


FFS 


j« 


s 


5 


































DS) 














G2C 


FFS 


ia 


3 


5 
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NOTES: 

1. STA.OATj ;0NSTRJCT!ON HANDLES SINGLE 6 DUAL STRIPE FORMS. 

2. PAGE NUMBER ON INPUT SIGNALS INDICATE PAGE OF ORIGIN. 
1, ALL ELEMENT PINS (OTHER THAN VOLTAGE ) ARE SHOWN EXCEPT 

ON FF ELEMENTS. PINS 1i , 15, 19 & 21, IF SHOWN ON FF 
ELEMENTS, ARE CLOCK INPUTS. ALL ELEMENT PINS SHOWN 
WITHOUT SIGNAL ARE NOT WIREO. 
*. WHEN PAGE NUMBER DOES NOT APPEAR ON INPUT OR OUTPUT, REFER TO 
SIGNAL INDEX CHART ON UPPER GATE SCHEMATIC TO DETERMINE WHERE 
SIGNALS ENTER OR LEAVE. 

5. PAGES 5GL' THRU 34y DESIGNATE A fr M LOWER GATE SCHEMATIC 1511030C. 

6. (SR) INDICATES '. ELCCTI »T " VO I NL. FL-TUKl. 

7. WIRING SHOWN IN OASHEO LINES ( -) INDICATES OPTIONAL 
FEATURE'-. 

8. CHARACTERS IN PARENTHESES 3N FEATURE WIRING INDICATE NAME OF 
OPTIONAL FEATURE REQUIRING IHAT WIRING. 

9. CHARACTERS IN PARENTHESES LOCATED NEAR CARO ELEMENTS OR 
COMPONENTS, INDICATE NAME OF OPTICNAL FEATURE REQUIRING THAT 
CARO OR COMPONENT. 
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Btfl 




352 










212_ 

































































































































































































































































3 




REAR 

R*»1 C2(S9) 
RW32 




c 2 



RELAYS 




PAGE 






CCIL 




? 


c 


D 


E 


F 


G 






K**201 


CONTROL 


351 


351 




551 


352 


351 


3M 


352 


3 c : 




M*20? 


MOTOR 


351 


351 


















K**203 


POR 


351 




352 


352 


351 


351 


3S1 


352 







SESI5T9R5 


fASL. 


R*»10l 
R**102(SR) 
R<*201 
R*»202 


35*» 
357 
35»» 
356 



qapac|tor,s 


PAfiE 


C*»1 01 
C**201 


351 
3 C 1 



swi tche;. 


NAME 


PAGE 


S**l 01 


POWER ON -OFF 


351 


5UI0? 


AUTO FEED 


353 


S*.I03 


SINGLE FEED 


353 


SMC** 


STOP FEED 


355 


S**IO R 


DO 


35** 


SM Of 


SAFETY 


351 


SU107 


d:t 


353 


S**108 


OD IN D 


^ 


SM09 


SIN JAM 


3^ 


S**110(SR) 


SELECT *5AD 


357 
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1 5119*72 




LANE SW 




CONTROL 


> 




MGE 


DESCRIPTION 


ER DATE 


REV LETTER 


501 


PRINTER INDEX 


7-1 


K 


502 
503 


AC INPUT AMD DC VOLTAGE ROUTING 
GROUND ROUTING ANO LANES 31 THRU 33 


7-1^-65 


r 


50* 


LANE COMM, MANUAL KEYS, MANUAL RELAY, MODE RELAY ANO LANES 3*« THRU 36 


9-27-65 




§05 
506 


LANES 37 THRU *4*4 

LANES *+5 THRU *4« AND RE KEY 






507 


LANES 51 THRU 55, 57, 59, 61 , 63, 65, 66, CLEAR MEMORY KEY ANO DECIMAL LIGHTS 


5-2*4-65 


G 


508 


LOCK RY, LANE 3, SRR, ALL TOTAL, P6 AMP, RED RIBBON , *ACK STOf~coiLC, and A£C Of LAY 


7-16-6"; 


E 


509 


PRINTER CONTROLS 


9-27-65 




510 


TYPEWRITER CONTROLS 


7-1**-65 


K 


511 


TYPE IN ANO OUT OF MEMORY * 


7-1*4-65 




512 


MEMORY ADDRESS, KYBO SWITCHES, TIMING CAM U, 5, 9, MB3, AEC TAB, STERLING INTLK 


3-1-65 


C 


513 


STRIPE LEDGER, PRINT ALARM ANO MEMORY ADORESS 


7-16-65 


E 


51 1 


PUNCH ALPHA FEATURE WIRING AND TOM RELAYS 


1-20-65 




515 


PUNCH ANO PUNCH ALPHA FEATURE WIRING 


1 2-22-6*4 




516 


NOT USED 






517 


NOT USED 






518 


KEYBOARD CONSTRUCTION FOR STANDARD AND STERLING FARTHING 


2-22-65 
2-22-65 


B 


519 


KEYBOARD CONSTRUCTION FOR STERLING DECIMAL PENNY ANO WHOLE PENNY 


6 


520 


COMPONENT LISTING 


7-1*4-65 


K 


521 


RELAY CONFIGURATION AND SIGNAL ROUTING 


7-1*4-65 


K 


522 


CONNECTOR AND TERMINAL BOARD INDEX 


9-27-65 


H 



WIRING SHOWN IN OASHEO LINES INOICATES FEATL'RES ( ) 

DESK Wlhl.iv; SHOWN IN PHANTOf ! !NES FOR REF PURPOSE ONLY ( ) 

* INOICATES SOURCE OF SIGNAL 

PAGE NUMPERS ON INPUT SIGNALS INDICATE PAGE OR ORIGIN 

WHEN PAGE NUMBEH DOES NOT APPEAR ON INPUT OR OUTPUT REFER TO CONNECTOR 
INDEX CHART ON APPLICABLE SCHEMATIC TO DETERMINE WHERE SIGNALS ENTER 
CR LEAVE. 



OPTIONAL FEATURES 
ABBREVIATIONS 

(PA) INOICATES PUNCH ALPHA 

(P+PA) INDICATES PUNCH AND PUNCH ALPHA 

(STR) INDICATES STERLING 

(T) INDICATES TYPE IN 6 OUT OF MEMORY 

(SL) INDICATES STRIPE LEDGER 

(F) INDICATES FARTHING 



UNLESS OTHERWISE SPECIFIED: 
ALL MODES ARE INT70 
ALL RESISTANCES AK ! N :H-S 
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LINE riLffet 


F901 


F903 




F905 


F906 


0S1 


l?o 


3,24 125V 


C , SB 250V 


6. OA SB 250V 


7A 


SB 125V 


1.5A SB 125\ 


1FXM7 


150 


2 A 250V 


S-25A SB 250V 


6.25A SB 250V 


2A 


250V 


1.25A SB 250\ 


tFxua-u 


220-250 


2A 250V 


6.25A SB 250V 


6.75A SB 250V 


2a 


250V 


0.8A SB 250\ 


1FXU9-I* 



J 901 TB903-Y1 8 

A> ^-O 

+35V 



J TB901 J 

L~.J 

+ I5V 



P902 
->U > 



33 <- 



TB770 
A26P X 



xv/ui-o 25V 

| J C31L A3««J H33V H28V TB770 

i l l i # 

W3200 T 25V 





H5V 



M22AA H2UAA 



HOV 150V, 230V. 250V 

VOLTAGE VARIABLES 




HOOV 
UNDELAYED 



K 905-2 
KM5-X2 



K906-22 
K921-2B K921-7 

4-R921-X2 ^K930-l« 



,k CW01 CM15 CR858 

J U01 _J>_ - 1 T 1 X- -CD- - i TB671 -B8 

CW1 " TB713-2 |™ 801 " 2 r ,5 ~ 2 I 

13 — 3? I L615 L858 

5 -/•(«■> i(T) CR6l0 

|TB760C I L610 CM11 




Ref. Page 502 



Sec. VIII 



Burroughs - Series E 2l£0 Instruction Book 



Page 139 



ri —■■«. t"M ™>* 



LTio-a < 


> L70M-t < 


MM i 


► L7MA-2 ( 


L7M-2 « 


► L7MA-2 i 


L707-2 < 


> L701 A-2 ( 


L70S-2 < 




L705-2 ( 




L70*-2 ( 




L70S-2 < 




1702-2 < 




L701-2 ( 





CHASSIS MM 

r>-— "--O -<c 



c> CHASSIS gffl EMS 



"3, 
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50*» CJJ U COBB 



l — "o — "'vvn > 1 



l_SP. 

I o P 

I »» "■" ' 



i M I F MC I y „ | 

ms IF M » wc ' ) w | 



_I£j 



o — ^ — J-» 



"> 3 >- 



Lis: 
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50* sa ui cam 



NOOI 



<U< e — 



-i^4-> * > — 



I 



J770 T1T70 



| ms J770, 



L3 



Alt* 



5 > 

> 5 ) 

^4)' > 



->11 

n 



o— t « — <? 

_J!$LJTlJ > isi_ 



* MN J»05 1 



mc cnm-cMUBL- 



$7*7 
UWE *7 



so* en m caw 



o^t-^5^ s^ns — >„ 

I n*7 ~ *oi 

-> 7 ) »* >U 



-» i > 



en m Oil tL 509 



en ii caautt sot 
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5(* spl com 




!STtl (f) $775 
_ STERLING 
DECIMAL 



|iHV^>_P«_5i LiO Wji L_» 

fisiV^o-J?^ lit) L"1L'_> 
-2- I 

, ^ S7$e . 
jjsiVo-l"Jl iSi) 

jjJL^^Ji 7 ^ isi) 

U>Oa^_J| 7 Jtt LSI) LN 66 » 

-5- 

^ $751 

Q^Q U« 51 



M»" 1 ) 28 I 



. S75* 



so* cn> egg 



rTf770 I 
A2SF j 
N- + > > 2»> 



;! 150 
« » 1% 



""1 

I22AA 
150 1 



1 

1 r 

I TB770_ J 



^76 ^E-JfiTEi^g £ 



DS602 
\ DEC 
7 LIGHT 
, COL 5 » 6 



J770 J605 



^ 7 „ ^-"flJUl^^ 



LIGHT 
, COL 8 & 9 



->56 
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<jt 4 JM. ^ 

< E ^ CTt_«0 907 



KfltA 
" PINCH tOC* 



W(M0 i 



JNl 



MMNfcttc 
mcx ur 
-J5LZ2L- 



J603 , 
7 < « M 



CM2S 2 

— M 9- 




A7J 
2700 
■ 9% M ; 



r 



JK1 



I « 2H 

-HAArO; 



JSOS 
MA TOTAL > „ 



-> « >- 



"ft* 



, L7M) JSO* L702 JCM LTOI JSC* L70* 



a. ,f_ u '^a c ^u, 

iiVmm "'l «'I 



. TB770 
i i A15J 
1*2070 



-100 V 

J6<* L7« JfOH L706 J60H L707 JSC* L;m •*<* L709 "iw *<» L711 

£ ^a, F ^a, J ^&. 

COL *♦ I COL 5 I COL 6 I COL 7 I COL I I COL 9 I COL 10 I 

J60* L712 J60H L709A JSOH L701A L704A J60* L701 JSO* L702A JK* L711A 

M — u "^tx "^Bp s ^m. '^a ,f -^. 

COL 11 1 COL 12 I COL U I COL T J_ «H I CHM I SPAM 



-100 V 

L708 J60H L709 JSOO L7I ° J*0* L711 
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CRG MOVE SOL 




1 ~ P *« 5 „ "g 
rj^L _ Ji> ^Oj»; 

TB65I . " 



_ m * 



PACE 5091 



A2BJ K 
IN2070 



J 



Jk J770 



TB770 . 
A30J !E 
IN2070 



J770 
<25<- 



M17T 



J770 




(T)| 
-100 V 



Pi8v 



IN2070" 
39 < 

MPL_ _ 



J603 w) 



TB«» 
CM 
IN2070 



<v — 4J> 



TB770 
AS2J 



1 

in 

K90SB 
AEC TAB 
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©- 



J770 
<7 <r- 



TB770 

— M— 



J770 

-> 21> >Y > 

P905 



P905 

< X <-- 



2—n loov 



TB671 
CR858 

— H- 



i 



L 



> 76 



S858 
SHIFT SLIOC 8-A 



> 80 



L 



TB«51 
Y 7 X 



io^ZDl— 



K921 

P905 XI TOH 



r S601 i 



f IN2070 I 



— >55 

J704 



>75 



— £ 



TB671 

CR852 

H4— 



1-2- 



1 L852 

! SLIDE 2 J704 



— J- 



2^1 -J^ 



I L85«« 



SLIDE 1 J70»> 



| SLlOt * 



4 



L855 

1 SLIDE 5 — 1 



J70*» 



>80 



TB671 

CR856 



' J70I4 I 
M2 



TOH BEL - HE YBO I 

32 ^ JlNTLK ^ 



TB201 
037H 9 

— H — °- 



35 <- 
J603 



— J- 



TB67J 
CR857 
— » 



I 



I L857 P9 °5 

• SLIDE 7 

' »M> 

TB601 



_1Q0V 



L6C1 

KE YBD LOCK 

TB615 

CR615 



F IN2O70I I 
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S7<* 
MEMORY 
AOORESS 



S705 
MEMORY 
AOORESS 
TENS 
KEYS 



K02 

-^60 



Kl HAT I 



->29 



~>31 I 




r 



M320* 



PRINT GATE 



TC» 
H1I0**t.s• 



->I7 



NCI AIC MIS NCI 

rtnr 



ITART START 



3<-' 




^ (STR) 



L713 Lll7ll_ -100V 



CRMO 



K990 L 



KtSO 
STR INTLK 
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El L£H? _ lit). 

jsos <sl) 

roscos I 
WIT LAMP [ 

— i^s— f^— s4 

JC05 (SL) 

rOMIO 
VER LAHP 

52< _ S" J*2. _ _($t) J 

r 1 _ _ T i ($L) * 

I — «n — I 1 

REM uwr 



JT70 

> ( T 



I 0M13 I 

KM MO j 



^- j ^ T^ L-j) | WET MP "P. 



J603 



J770 

-<Tf 



C31L 

-AAA, — 1 

330 



130 



, 7< --.'2t'_ 



12 



T0610 

0_ J S iL -100 V 



A. 



Si 



TB611 

CRC11 , . , 



L611 
CAM I ACE 
OPCK LOCK 



'"^UL-^/ 9 



NO&J) * * O 

(SL)! 



.i $L l 



JCOS 

> H7 



♦35 V 




PRINTER 



Ref. Page 513 
Printed in U.S. America 9-6-66 



For Form 3738 



Sec. VIII 



Burroughs - Series E 21|?0 Instruction Book 



Page l£0 



1P4J_L^ 57 



I 

I ' 

S793 
RET 3 

(M)| sm 

I TAi 

L.J 



J70* 



S785f PUNCH ALPHA 
RCAMUT 



__i_(2-A) 
. (PA) 

, (PA) T ' 



J70M 
»29 



— It 

A Q Q2»C) 
(PA) 

4..Ji(L--PJ 

— < PA > 

A ^ (U«jO 

— 11 (PA) 
— ^~~7T < PA) 

A " (2Q-D 

— (PA) |~* 

< PA > 

< 2 «- J l 
(PA) 

A *J_(2»j*i 

— (PA) 
(PA) . 



^25 



-*12 
^15 



If <M) 
(PA) 



(PA) 
M (PA) 
(PA) 



->*5 
J70*» 



27 I 



J7CM* 
*»9< 

S7M ■*-"^(PA) 
SHIFT o- 1 - -'■« 

50 < - - IWOJ 
J70H 



S7B5U 



PUNCH ALPHA 
READOUT 



J7C* 
->31 



-»21 



-»2«. 
->37 



->17 
->39 



2 o-a) 
Tpa)" 

_JL< 5 -' > 

-fU-k- 

1° (»-_£) _U 5 

_^(13_-») 
~~ ^ (PA) " 

~"Tp~aT 

(M) 
(PA) 

.A 

(PA > I 
_J* (33-pl 

(PA) 

(55-f) 

~^Tpa) 

^^(PA) 
(PA) 



75< _™ _LPftl 



m T - 5 -"* 



TTCH 
•20«* 



Jtl 



(PA) I 




.m 



J7(M» 
- -»52 



(T) 



_1P«J_ 



TTCJ 

—O A MkO 9 



(P*l » , y 







I S493 
ISLIOE 7 




JM)_ 

-> J > - t«il 

05 

K ) <5?L 



» 59 

J7d» 



-O 1 
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RESISTORS — 




















IB A ftE 




1 fearr 




M20AA 


^510" 












— TKVia 












so? 


TB770 


M22AA 


507 


A26P 










IJZZ? 










Ml 5T 




TB770 


M2*AA 


507 


S26EE 


502 


MIT 


506 














AI7J 




TB770 


M26V 


515 












TR770 










M17T 


510 


TB770 


W3000 


51 5 






M2T 


ent 




ZJZZ? 










PltV 


510 


TD770 


C3R 


513 






A3F 


















507 














505 




TB770 










C22J 




TB770 


M3*V 


513 






P*V 


505 




TB770 










A2SF 


507 


TB770 


A3*J 


513 






ASF 


504 




TB770 










A28J 


510 


TB770 










M5T 


505 




TB770 










ASOJ 


510 


TB770 










C6J 


50* 




TB770 










A32J 


510 


TB770 










P6V 


50* 




TB770 










W3200 


509 


TB770 










A7F 


50* 




TA770 










LSOU 


509 


TB770 










M7T 


50* 




TB770 










C27L 


509 


TB770 










C8J 


505 




TB901 


A7J 


508 


A13J 


502 


05H 


50* 


TB770 










P8V 


507 




TB901 


A9F 


508 


A17J 


so: 


J5M 


50* 


TB770 










A9F 


505 




TB901 


ASH 


50* 


A1 9 J 


502 


K7N 


50* 


TB770 










C10 J 


50* 




TB901 






A11J 


502 


023H 


509 


TB770 










PI OV 


50* 




TB901 










031 H 


50* 


TB770 










A11F 


50* 




TB901 










033H 


509 


TB770 










Ml IT 


50* 




TB901 










D37H 


511 


TB770 










A13F 


506 




TB901 










C3BF 


509 


T8770 










MIST 


506 




TB901 










D39H 


510 


TB770 










CI* J 


505 




TB901 










0*OH 


510 


TB770 










P1*V 


507 




TB901 










AID 


508 


TB770 












509 


















TB779 










511 



















S0LEHp|P 


H*E 


PACE 


LI 


LANE 30 


510 


12 


LANE 29 


510 


L3 


LANE 28 


510 


I* 


LANE 27 


510 


15 


CARRIAGE MOVE 


510 


L6 


DRIVE TRIP 


510 


L601 


KEYBO LOCK 


511 


L610 


MB n (SL) 


513 


L611 


CARRIAGE OPEN LOCK (SL) 


513 


L615 


VERT SPACE (T) 


511 


L625 


LANE 3 


508 


L627 


CARRIAGE CLOSE 


509 




01 R KEY BLOCK 




L670 


MACH TRIP 


509 


L701 


SYM 


506 


L701A 


COL U 


508 


4.702 


COL 1 


508 


L702A 


CHAR 


508 


L703 


COL 2 


508 


L70* 


COL 3 


508 


L705 


COL * 


506 


L706 


COL 5 


506 


L707 


COL 6 


508 


L706 


COL 7 


508 


C70M 


COL T 


508 


L709 


COL 8 


508 


L709A 


COL 12 


506 


t710 


COL * 


508 


L711 


COL 10 


506 


L71IA 


SPARE 


508 


1712 


COL 11 


508 


L730 


TAPPET 


509 


U7*0 


RED RIBBON 


506 


1769 


AUX TV a SOL 


509 


1*54 


SLIOE 1 (T> 


511 


U52 


SLIOC 2 (T) 


511 


L*S3 


SLIOE 3 (T) 


511 


U*5* 


SLIM * (T) 


511 


L855 


SLIOE 5 (T) 


511 


L»5« 


SLIOE 6 (T) 


511 


LB57 


SLIOE 7 (T) 


511 


L713 


STt PRINT CONTROL(STR) 


512 


L858 


SHIFT SLIDE 8-A 


511 



SWITCHES 


NAME 


PAGE 


SI 


CRG MOVEMENT KEYBO 


510 


S2 


KEYBO 2 


510 


S3 


KEYBO 3 


510 


S* 


KEYBO * 


SI 0 


S6 


BACK SPACE 


510 


S8 


DRIVE TRIP 


51 0 




SMI FT INTLK 


510 


S10 


SEMSIMATIC INTLK 


510 


S11 


TAB INTLK 


509 




END POSITION 




S601 


KEYBO INTLK (T) 


!i°f 




MB1 (P+PA) 




S607 


N ON -AUTO (SL) 


513 


S611 


KEY 3 (P+PA) 


515 


S615 


KEY * (P+PA) 


515 


S618 


C- 


50* 


S619A 


KEY 5 (P+PA) 


515 


S619B 


KEY 5 (P+PA) 


515 


S622 


C* 


50* 


S623 


KEY 6 (P*PA) 


515 


S627 


C« 


50* 


S628 


KEY 7 (P+PA) 


515 


S629 


RE KEY 


506 


S630 


RE KEY 


506 


S631 


PUNCH POWER ON (P+PA) 


502 


S632 


C* 


50* 


S635 


CLR MEM KEY 


507 


S638A 


ALL TOTAL 


507 


S638B 


ALL TOTAL 


508 


S6*1 


CRG INTLK 


509 


S6*3 


MB3 (P+PA) 


515 


S6** 


MB* (P+PA) 


515 


S6*5 


A5X MB3 


512 


S651 


TTC1 (T) 


510 


S652 


TTC2 (T) 


511 


S653 


TTC3 (PA) 


51* 


S65* 


TTC* (PA) 


51* 


S661 


TCI 


509 


S662 


TC2 


50* 


S663 


TC3 


507 


S66* 


TC* 


512 


S665 


TC5 


512 


S666 


TC6 


509 


S667 


TC7 


509 


S668 


TC8 


509 


S669 


TC9 


512 


S680 


MA KEYS 


506 


S681 


PTC 1(P+PA) 


515 


S682 


PTC 2 (P+PA) 


515 


S663 


PTC 3 (P+PA) 


515 


S68* 


PTC *(P+PA) 


515 


S685 


PTC 5 (P+PA) 


515 


S693 


SLIDE 7 (PA) 


51* 


S69* 


SLIOE 6 (PA) 


51* 


S696A 


MAIN POWER 


502 


S698B 


MAIN POWER 


502 


S701 


PRINTER KEYBO SWITCHES 


512 


S702 


C,N( CHARACTER KEYS 


512 


S70* 


MEM ADORE SS UNITS KEYS 


512 


S705 


MEM ADDRESS TENS KEYS 


512 



SWITCHES 


NAME 


PAGE 


S728A 


TAPPET 


509 


S728B 


TAPPET 


509 


S728C 


TAPPET 


510 


S731 


LANE 31 


503 


S732 


LANE 32 


503 


S733 


LANE 33 


503 


S73* 


LANE 3* 


90* 


S735 


LANE 35 


50* 


S736 


LANE 36 


50* 


S737 


LANE 37 


505 


S738 


LANE 38 


505 


S739 


LANE 39 


505 


S7*0 


LANE *0 


505 


S7*1 


LANE *1 


$05 


S7*2 


LANE *2 


505 


S7*3 


LANE *3 


505 


S7** 


LANE ** 


505 


S7*5 


LANE *5 


506 


S7*6 


LANE *6 


506 


S7*7 


LANE *7 


506 


S7*8 


LANE *8 


506 


S7*9 


LANE *9 (P+PA) 


515 


5750 


LANE 50 (P+PA) 


515 


S751 


LANE 51 


507 


S752 


LANE 52 (SL) 


507 


S753 


LANE 53 


507 


S75* 


LANE 5* 


507 


S755 


LANE 55 


$07 


S756 


LANE 56 (SL) 


507 


S757 


LANE 57 


507 


S758 


LANE 58 (St) 


507 


S759 


LANE 59 


507 


S760 


LANE 60 (SL) 


507 


S761 


LANE 61 


507 


S762 


LANE 62 (P+PA) 


515 


S763 


LANE 63 


507 


S76* 


LANE 6* (P+PA) 


515 


S765 


LANE 65 


507 


S766 


LANE 66 (SL) 


507 


S769 


IN STOP (P+PA) 


515 


S770 


MACH TRIP 


509 


S771 


CRG OPEN 


509 


S772 


AEC TC 


501 


S773 


STERLING DECIMAL 


507 


S783 


SHIFT #1 


51* 


S78* 


SHIFT #2 


51* 


S785F 


PUNCH ALPHA READOUT 


51* 


S785R 


PUNCH ALPHA REAOOUT 


51* 


S786 


SPACE BAR (PA) 


51* 


S790 


ALL T & R (PA) 


51* 


S791 


RET m (PA) 


51* 


S792 


RET n (PA) 


51* 


S793 


RET #3 (PA) 


51* 


S79* 


TAB (PA) 


51* 


S851 


SLIOE 1(T) 


511 


S852 


SLIDE 2(T) 


511 


S853 


SLIDE 3(T) 


511 


S85* 


SLIOE *(T) 


511 


S855 


SLIOE 5(T) 


511 


S656 


SLIDE 6(T) 


511 


S857 


SLIDE 7(T) 


511 


S77I* 


TWP INTLK \ 


w 


§858 


SHIFT SLIDE fl-A 



DIODES 


PAGE 




i wooes 


PACE 


CR* 


510 




CR769 


509 


CR5 


510 




CR851 


511 


CR6 


510 




CR852 


511 


CR601 


511 




CR653 


511 


CR610 


513 




CR85* 


511 


CR611 


513 




CR855 


511 


CR615 


511 




CR856 


511 


CR625 


508 




CR857 


511 


CR627 


509 




CR906 


512 


CR650 


509 




CR907 


506 


CR670 


509 




0*91* 


509 


CR713 


5!2 




CR858 


511 


CR730 


H? 




CR930 


508 



RESISTORS 


PAGE 


R701 


5ns 
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K906 K930 

K91* 

K907 



BELAYS 


HWt 


MCE 






COIL 


A 


8 


C 


D 


E 


F 


G 


H 


K1 


MOTOR START 


502 


















K901 


LOCK 


50B 


509 


512 


509 












K902 


TAB 


509 


509 


508 


509 


507 


515 


509 






K903 


START 


509 


508 


513 


509 


50* 


508 




512 


508 


K90* 


MANUAL 


50* 


50* 


507 


507 


«;n7 










K90S(AEC) 


MOOE 


50* 


509 


509 


50* 




508 


506 


509 




K906(AIC) 


AEC TAB 


512 


510 


510 






509 


50* 






IC907 


AEC DEL/>Y 


50B 


509 


508 














K911(P)*(PA) 


PINCH LOCK 


515 


508 


510 














K912 (PA) 


CARRIAGE OPEN 


509 


509 


51* 














K91* (SL) 


PRINTER TRIP 


509 


513 


513 














K921 (T) 


TOM 


511 


511 


510 


510 


51* 


510 




511 


51* 


K930 (STR) 


STERLING INTLK 


512 


509 

















CTR LM CflMM 


PAfiE 


*S772-N0 


50* 


P731-10 


503 


P731-9 


503 


P733-9 


50* 


P7S5-1 0 


5C* 


P735-9 


50* 


P737-10 


505 


P737-9 


505 


P739-10 


505 


P739-» 


505 


P7*1-10 


505 


P7*1-9 


505 


P7*3-1 0 


505 


P7*3-9 


505 


P7*5-10 


506 


P7*5-9 


506 


P7W-9 


506 


J770-5 


506 







SPL COMM 


PAGE 




COMPONENT 


NAME 


PA« 


*TB901 -3 


50* 




DS1 


POWER ON 


502 


K90*-2 


50* 




DS601 


DEC LIGHT COL 2 & 3 


507 


K90*-5 


507 




OS602 


OEC LIGHT COL 5 & 6 


507 


K90*-22 


507 




OS603 


OEC LIGHT COL 8 & 9 


507 








0S6O7 


BUZZER (TAPE) 


515 






DS608 


FS LAMP (SL) 


513 






0S609 


WRT LAMP (SL) 


513 






DS610 


VER LAMP (SL) 


513 


m com 


PA.Gi 




DS611 


READ LAMP(SL) 


513 


♦P902-P 


50* 




0S612 


PRT 


513 


S61 8-N03 


50* 




DS613 


MFM ADD 


513 


S622-N0S 


50* 




0S615 


EXC 


515 


S627-N03 


50* 




0S616 


LOCK (TAPE) 


515 


S632-N03 


50* 




DS617 


(TAPE) 


515 


J770-17 


505 




DS618 


PUNCH ON 


515 


J601-15 


505 




DS619 


POWER ON (TAPE) 


515 








XW701 


PG AMR SOCKET 


508 
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cor 


HECTOR INOEX 


V« 


91 


J6< 


f 




* 




J7C 


1 


£L 


* 


J9 


1 


P 6 


)2 


R7|)5 


PS* 


12 


9 


05 


PIN 


PAGE 


PIN 


PAGE 


PIN 


PAGE 


PIN 


PAGE 


PIN 


PAJE 


PIN 


?A* 


PIN 


PACE 


:>IN 


PAGE P 




PIN 


'AG! 


PIN 


PAGE 


i 


507 


1 


567 


A 


568 


1 




A 




1 


51* 


A 


502 


1 


51 8 t 


515 




508 


A 


502 


2 


512 


2 


507 


B 


508 


2 




* 


502 


2 


51* 


B 


502 


2 


518 e 


5T5 


8 


508 




515 


3 


512 


3 


513 


C 


508 


3 




C 


503 


3 


51* 


C 


503 


3 


518 


515 


C 


503 


c 


515 


* 


504 


* 


508 


0 


508 


* 




0 


515 


* 


51* 


0 


505 


* 


518 t 


515 


0 


508 


0 


515 


5 


507 


5 


513 


t 


508 


5 




E 


502 


5 


51* 


E 


512 


5 


518 E 


515 


E 


508 




515 


7 


512 


7 


508 


F 


508 


7 




r 


503 


7 


51* 


F 


513 


7 


518 F 


515 


F 


509 


F 


515 


6 


507 


8 


508 


N 


506 


6 




H 


515 


8 


51* 


H 


502 


6 


518 K 


515 


H 


515 


H 


51* 


10 


506 


10 


511 


J 


506 


10 




J 


515 


10 


51* 


J 


502 


10 


518 


515 


J 


505 


J 


51* 


It 


506 


11 




K 


506 


11 




K 


515 


11 


51* 


K 


502 


1 1 


518 K 




K 


50* 


K 


51* 


B 


50*. 


12 


512 


L 


508 


12 




L 


515 


12 


51* 


1 




1 2 


518 L 




L 


508 


I 


509 


IS 


506 


13 


508 


M 


506 


13 




f 


515 


13 


51* 


N 




15 


518 H 






507 


H 


51 0 


1<« 


512 


1* 


508 


h 


508 


1* 




N 


515 


1* 


51* 


N 




1* 


518 * 




N 


*07 


N 


510 


15 


505 


15 


502 


P 


506 


15 




f 


515 


15 


51* 


p 




'5 


Si 2 P 




P 


50* 


P 


509 


16 


505 


16 


502 


R 


508 


16 




R 


515 


16 


51* 


It 




16 


512 S 




R 


50 ' 


R 


509 


17 


505 


17 


511 


S 


506 


17 




S 


515 


17 


51* 


$ 




17 


512 




S 


50* 




509 


18 


505 


18 


511 


T 


506 


16 




T 


515 


18 


51* 


T 




18 


518 




T 




T 


51 2 


20 


505 


20 


511 


U 


503 


20 




U 




20 


51* 






20 


516 




■J 


502 




21 


505 


21 


511 


V 


508 


21 




V 


515 


21 


51* 


y 




21 


516 






502 


y 


5 1 1 


22 


505 


22 


511 


w 




22 






515 


22 


51* 


w 




22 


516 






509 




51 1 


23 


505 


23 


511 


X 




23 




x 


515 


23 


51* 






23 


516 




X 


509 




511 


2* 


505 


2* 


511 


Y 




2* 




Y 


515 


2* 


51* 


y 




2* 


516 










511 


25 


505 


25 


510 


i 




25 




z 


515 


25 


51* 


I 




25 


516 






- 


510 


26 


506 


26 


510 


* 




26 




A 


515 


26 


51* 


A 




26 


516 










27 


50* 


27 


50* 


• 




27 




■ 


515 


27 


51* 


B 




27 


516 










51 ? 


28 


506 


28 


507 


c 




28 




c 


515 


26 


51* 


c 


(TC)9> 


26 


51 2 






50? 




51* 


29 


506 


29 


510 


• 




29 




0 


515 


29 


51* 


0 




29 


512 










30 


506 


30 


510 


r 




30 




I 


515 


30 


51* 


r 




30 


512 




€ 


509 




51* 


31 


506 


31 


510 


• 




31 




f 


515 


31 


51* 


c 




31 


512 










51 * 


32 


503 
505 


32 


511 


N 




32 




M 


515 


32 


51* 


„ 




32 


512 






507 




33 


S3 


511 


i 




53 




J 


515 


13 


51* 




502 


55 


5' 2 












3* 


503 


3* 


513 






5* 






515 


3* 


51* 




502 




518 




* 




* 


510 


35 


512 


35 


511 


„ 




35 






51 5 


55 


51* 






55 


516 












3$ 


508 


36 


507 






36 




u 


515 


96 


51* 


















506 


37 


508 


37 


512 






37 




p 


515 


57 


51* 




502 


__ 








sno 


* 




38 


506 


38 


513 






56 




„ 


515 


36 


51* 






36 


518 




* 


enf 


* 




39 


505 


39 


513 






39 






515 


59 


51* 






59 






* 


509 




510 


to 


505 


*0 








*o 




T 


51 5 


*0 








*0 






T 


506 




510 


*1 


50* 


11 








*1 




„ 


515 


*1 


51* 






*1 








* ' 




506 


*2 


505 


*2 


513 






hi 




v 


515 


*2 


51* 






*2 












506 


*3 


50* 


45 


513 






*3 






51 5 


*5 








' 






W 


509 


w 




H'* 


505 


hh 








** 






515 




51* 












* 


509 


* 


510 


*5 


5 OH 


hS 


513 






*5 




r 


51 5 


*5 


51* 






7* 






V 


509 


v 


51 2 


ht 


505 


*6 


507 






*f 






















Z 


509 


I 


*7 


503 


17 


513 






47 




AA 


51 5 




51 * 

* 








51 2 




A* 


510 


AA 


50* 


hi 


503 


hi 


513 






*6 




"B 


515 


fcfl 








■ 


512 




98 


■i 3 


BB 


509 


h9 


503 


19 


513 






*9 






515 


. _ 


51* 






o 






CC 


502 


CC 


50 


503 


50 


513 






50 




3D 


515 


50 


51* 








V i 

ml* 




JO 

EE 


510 


3D 


509 


SI 


503 
503 


51 


513 






51 






51 5 










* 






(TC)# 


EE 


509 


52 


52 


513 






52 










51* 








mt-i 




F» 


51 0 


FF 


509 


53 


50* 


53 


513 






53 




HH 






511 








512 




HH 


510 


HH 


512 


5*1 


50* 


5* 


513 






5* 








5* 








« 


«? 








55 


50* 


55 


507 






55 










51 4. 






*: 














56 


505 


56 


507 






56 










51* 








519 












57 


505 


57 


513 






57 










51* 






|~ 


512 












58 


506 


58 


513 














56 


51* 






58 


512 
















59 








59 
















59 


512 












«0 


507 


60 


506 






60 








60 


510 






60 


512 












62 


507 


62 








62 








62 


51* 






62 


512 












S3 


505 


65 


507 






63 








63 


51* 






63 


512 












6* 


505 


6* 


507 






6* 








6* 


510 






6* 














6s 




65 








65 








65 


51* 






65 


512 












66 


505 


66 








66 








66 


51* 






66 


512 












67 


50* 


67 








67 








67 


51* 






67 












70 


505 


70 


507 






70 








70 








70 


507 












71 


512 


71 


503 






71 








71 


51* 






71 


503 












72 


511 


72 


507 






72 








72 


51* 






72 












73 


510 


73 


507 






73 








73 


51* 






73 


507 












7* 


511 


7* 


507 






7* 








7* 


51* 






7* 


507 












75 


511 


75 


507 






75 








75 


511 






75 


507 












76 


511 


76 


507 






76 








76 


511 






76 


507 












77 


511 


77 


507 






77 








77 


51* 






77 


507 












78 


511 


78 


507 






78 








78 


511 






78 












79 


511 


79 


507 






79 








79 


511 






79 














80 


511 


60 


508 






80 








60 


511 






80 














62 


511 


82 








62 








62 


511 






82 
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Servicing Procedures provides a guide in servicing the system. One of 
the most important things to remember when servicing the system is, "Do not 
do anything to the system without giving prior thought to its effect." Always 
gather as much information as possible about a problem before changing the 
status of the machine. Once the power is turned off or a halt or lock is re- 
leased, the entire status of the logic may change. This may make it impossible 
to determine the problem or its cause unless the condition reoccurs. 

CARD SUBSTITUTION 

Card substitution may be used in servicing the machine. However, the 
second stage amplifier of each MRFF card is critically matched with the cor- 
responding sense pre-amplif ier on the memory card. 

UNDER NO CIRCUMSTANCES SHOULD MRFF CARDS BE INTERCHANGED, EXCEPT 
TEMPORARILY WHILE TROUBLESHOOTING. SHOULD REPLACEMENT OF AN MRFF CARD OR 
THE MEMORY CARD BECOME NECESSARY, ALL FOUR MRFF CARDS AND THE MEMORY CARD 
MUST BE REPLACED AS A MATCHED SET OR ERRATIC READING MAY RESULT. 

To avoid possible damage to components, always turn off the power be- 
fore removing or inserting cards. 

SINGLE SHOT CLOCK OPERATION 

The arithmetic cycle can be performed in single clock pulse increments 
by using the single shot clock. To prepare for single shot clock operation 
the power must be turned off and the following changes made. 

1. Insert the single shot clock card in location B4D. This disables 
the automatic clock card and makes the SSC switch active. 

2. Remove the PC card from location A3D. This is necessary to prevent 
damage to the PC card when simulating sync pulses. 
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3o Place a jumper wire from the output of the PC card, (A3D pin 9) to 
-4 volts (A3D pin 32). This simulates a low output from the PC card until 
simulated sync pulses are desired. 

4. Turn the power on. 

The single shot clock is primarily designed for use with a manual opera- 
tion* This means that the desired memory location, data input, and manual 
program should be indexed on the keyboard. If it should be necessary to 
program commands which are normally provided by the sensing switches but not 
available at the keyboard, the appropriate wetter inputs may be jumpered to 
ground in the arithmetic unit after removing the connection between the switch 
and the wetter. Failure to remove the circuit between the wetter and switch 
will result in back circuits, which cause incorrect commands to the arith- 
metic unit. 

When the machine has been readied for single shot operation and the 
proper program indexed, a machine cycle may be initiated in the following 
manner: 

1. Transfer the SRR/35 switch. This removes the 35 volt keyboard wetting 
and provides a Start Relay Reset signal to reset the rack stop flip-flops. 

2. Depress and release the POR switch button. This initiates the Power 
On Reset signal. 

3. Depress and release the MR switch button. This initiates the machine 
reset signals. 

4. Depress and hold the DMR switch button. 

5. While holding the DMR button depressed, depress and release the SSC 
switch button. After releasing the SSC button, release the DMR button. 
This initiates the Delay Machine Reset signal. 

The electronic cycle has now been initiated and may be progressed by 
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repetitively depressing the SSC button. Each depression of the SSC button 
now generates a single clock pulse. 

Repetitive depression of the SSC button will progress the logic to S3 
of T2 where a PC sync pulse is required in order to set S3. The sync pulse 
is simulated by removing one end of the jumper holding the pin at A3D pin 9 
to -4 volts. With the jumper removed from A3D pin 9 to the signal level at 
pin 9 goes to ground and simulates a high signal from the PC card, thus simu- 
lating a sync pulse. With the jumper removed, depress and release the SSC 
button and S3 will set. Then replace the jumper between A3D pin 9 and A3D 
pin 32. This procedure is necessary each time a sync pulse is required to 
set S3 in T2. 

The electronic cycle may be terminated at any time and a new cycle begun 
by repeating steps two through five of the initiating procedure. The cycle 
may be terminated at any time and the machine returned to standard operating 
condition by turning the power off, transferring the SRR.35 switch back to 
normal, removing the SSC card, replacing the PC card, removing the jumper 
from A3D pin 9 to A3D pin 32 and removing any other jumpers which may have 
been used. 

JAMMING LOGIC ELEMENTS 

The output of certain logic elements may be jammed in a high state to 
assist in analysis of troubles. Under no condition should an attempt be made 
to jam the input of any element other than a voltage wetter. 

Jamming an input will cause destruction of diodes or transistors in pre- 
ceeding elements of the logic. The output of certain elements may be jammed 
by installing a jumper between the output terminal and ground. The circuit 
and the output terminal should be double checked prior to installing the 
jumpe r . Grounding of the incorrect terminal can cause serious trouble. 

(Draft E2150) For Form 3738 



Sec. X 



Burroughs - Series E215Q Instruction Book 



4 



JAMMING FLIP-FLOPS 

When a flip-flop is jammed in the above manner a signal spike will be 
obtained from its reset or set output. For example, if in desiring to jam 
a flip-flop in its reset state a jumper is connected from the reset output 
to ground, the set input signals will attempt to set the flip-flop and at 
this time a positive going spike will appear at its set output. The flip- 
flop, however, will not set. If this spike cannot be tolerated, connect 
the annode of a BCX58-1 diode to the set gate output to prevent the flip- 
flop from being set. Connect the cathode (marked end) of the diode to -4.25 
volts. Connecting the annode of the diode to the reset gate output will pre- 
vent the flip-flop from being reset unless the direct reset input is being 
used. 

JAMMING GATES 

Gates cannot be jammed. If the output of a gate is clamped to ground and 
a negative signal is applied at its input, the transistor will be destroyed 
due to the excessive current flow between the emitter and collector. If the 
output is clamped to -4 and a ground signal is applied to one of the OR in- 
puts, one of the diodes between the transistor emitter and the input will be 
destroyed. 

JAMMING HEAVY BUFFERS 

The heavy buffer circuit output cannot be jammed under any conditions. 
If a heavy buffer is jammed, either the transistor or the diode in parallel 
with its emitter-base junction will be destroyed due to excessive current 
flow. 
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JAMMING INVERTERS 

An inverter output can be clamped to ground by placing a jumper wire 
from its output terminal to ground. It cannot be clamped to -4 or the 
transistor will be destroyed when a negative signal is applied at its input 
terminal . 

JAMMING RELAY WETTERS 

Relay or switch contact wetters may be jammed in a high state at their 
input terminals by placing a jumper between the appropriate terminal and 
ground. When the input to a wetter is jumpered to ground, the circuit 
between the wetter and the switch contact should be opened to prevent a 
possible feedback loop to the switch common and other switches. Failure to 
open the circuit could cause incorrect signals at the inputs of their wet- 
ters. Relay wetters should not be clamped to ground at their outputs with 
contacts closed at their inputs may be as high as + .6 volts. 



(Draft E2150) 



For Form 3738 



Sec, X Burroughs - Series E215Q Instruction Book 6 

TROUBLESHOOTING ELECTRONIC LOGIC PROBLEMS 

The electronic section can be cycled independently of the printer, 
while troubleshooting electronic problems . The electronic section can be 
cycled under three methods of control. These are: (1) Manual Control - A 
keyboard operation is performed for each depression of the MR switch. 
(2) Panel Control - A panel controlled operation is performed for each de- 
pression of an external switch. (3) Continuous Electronic Cycles - A 
continuous operation of the electronic processor under keyboard or panel 
control. 

T times 0, 3^ 3, 4, 5, and 6 may be caused to repeat continuously when 
using methods 1 and 2. 

The pin locations mentioned in these methods should be verified by the 
prints with the machine under service. 

MANUAL CONTROL 

To initiate electronic cycles under manual control the following steps 
must be performed. 

1. Install a jumper wire from the input of the TC9 Relay Wetter (A3A2) 
to ground. (Page 133) 

2. Index DATA, MEMORY ADDRESS, and A Control Key (plus, minus, subtotal, 
or total). 

3. Place the 35V switch (S1201) in the off position (Rear). 

4. Depress the MR switch (S1203) on the electronic gate to initiate 
electronic cycles. 

Any signal that normally occurs in TO through T6 of a manual operation 
can be observed by this method. It must be realized that there is no writing 
for sync pulses in T2 and T2 will be shorted accordingly to 331 clock pulses. 
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PANEL CONTROL 

To obtain electronic cycles under panel control the following steps 
must be performed: 

1. Locate carriage in the stop position containing the desired program- 
ming and turn machine off. 

2. Install a jumper wire from the input of the TC9 Relay Wetter (A3A2) 
to ground (Page 133). 

3. Remove pin from TB903-6X (Page 509). This prevents the machine trip 
solenoid picking. 

4. Remove the taper tab from the common (center terminal) of tappet 
switch Tr A T! (S728A, Page 509). Attach a normally open switch between the 
taper tab and the common of tappet SW "A". 

5. Release the tappets. If the carriage position contains a stop dog, 
the tappets can be released by the depression of the motor bar. If the 
position does not contain a stop dog, manually release the tappets. 

6. Turn machine on. An electronic cycle will be obtained from each 
depression of the switch. 

NOTE: If the RKS or EKS lanes are pinned a keyboard memory address 
must be indexed. If the RK lane is pinned, data as desired may be entered 
from the keyboard data keys. 

TO REPEAT A T TIME 

A T time may be repeated automatically be opening certain circuits in 
the machine. T2 and T7 cannot be repeated. Circuits may be opened by re- 
moving the cards, applying a small piece of scotch tape at the contacts and 
reinserting the card. 

To repeat TO tape G1D11 and H1B19. (Page 129) 

To repeat Tl tape H1B21. (Page 129) 

To repeat T3 tape H1C21. (Page 129) 
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To repeat T4 tape H1C10. (Page 129) 
To repeat T5 tape H1D21. (Page 129) 
To repeat T6 tape H1D10. (Page 129) 

NOTE: T6 can be repeated only if MUL or DV is programmed. SO can be 
used as a trigger point to view signals starting at the beginning of each 
T time. 

CAUTION: Cards should be inspected for residue when tape is removed. 

CONTINUOUS ELECTRONIC CYCLES 

The electronic section can be made to repeat continuously by performing 
the steps listed below. This operation can be used with a manual operation, 
an existing magazine location or with a special magazine. When checking a 
multiply or divide operation with this method it is necessary that the same 
factors (02X10) are used during each operation. This is the operation pro- 
grammed in the special magazine. This magazine may be installed in any open 
space in the panel, preferably near the right end. A stop is not necessary 
in the position. The programming of the special magazine is as follows: 
Add A, add B, add C, @, MA10, Clear A, Clear 11, SX, CFM , RK, ESK, and M or 
DVo 

To initiate the cycles perform the following steps: 

1. If the special magazine is to be used, load one of the multiplication 
or division factors into Memory Address 02. 

2. Move carriage into the position to be used during the operation. 

3. Turn machine off and manually release tappets. 

4. Remove pin from TB 903- 6X (Page 509). This opens the machine trip 
solenoid circuit. 

5. Place the +35V switch (S1201) in the off position. 

6. Remove the mercury start relay (K1103) . 
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7. If the RK, RKA, EKA signals are to be activ^ index the proper data 
or MA keys. 

80 Install a jumper from the input of TC9 Relay Wetter (A3A2, page 133, 
to ground) . 

9. Install a jumper from the ECNCFF to a spare inverter input. (B4B6 
to E8A21) 0 

10. Turn machine on. 

11. Install a jumper from the inverter output to the Reset Standardizer 
input (E8A22 to D5B21). 

The ECNC signal will trigger the RS at the end of each cycle. The RS 
will start an electronic cycle and the electronic processor will cycle con- 
tinuously. Care must be used to select trigger points that occur in the T 
times or portions of the T times to be observed. For example, the SCFF can 
be observed during Tl by triggering at G2D22 (T1.S2.DD0 - Page 132). 
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ELECTRONIC TEST AND ADJUSTMENT 
370 us Clock (USMV) 

1. (a) Set oscilloscope for internal, positive, AC mode with 2 usec/div. 
(b) Observe 370 usee Clock pulses at (B5B-27). The clock pulse 
width should be as shown below. 



0 Volts 



- 4 ▼ 




Pulse width adjustment 
16 # 5 usee* + 0 # 5 usec # 




Fig. X-i 



TO ADJUST: Turn potentiometer at 34EE41 of the USMV Card as re quired « 

(c) Set oscilloscope for 50 us/division • 

(d) Observe USMV FF output at C3C-25. The output should be as 
shown below. Adjustment should be made on the latest pulse. 



Possible shadow pulse 



0 Volts 




Pulse frequency adjustment 
370 usee. + 12 usec # ( latest pulse) 



TO ADJUST: Turn potentiometer at 34S41 of the clock card. 
NOTE: Recheck pulse width and readjust if necessary. 
REASON: To ensure correct 370 usee clock pulse and stable USMV FF 
synchronization. 
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BOL 

2. (a) Check for 2V across BOL lamp 0 This can be checked between 
TB2001-18 and TB2001-20 (ground). Set the scope to free run, 2V per 
division. 

TO ADJUST: Turn R2002 as required. When standing at the back of the 
machine R2002 is the right potentiometer in the tray. 

(b) With the l/lO clutch F latched in position, observe the input 
to the BOL Card (A3A-17). The BOL input should remain above +150 mv when 
the clutch is moved slightly between pawls E & G. Set the scope to free 
run, .05V per division. (Fig. X-4) 

TO ADJUST: (1) Loosen screw I in disc B and position as required. There 
must be a minimum clearance of o 015 between disc B and bracket C and disc B 
and block A. (2) Readjust bulb voltage to provide the proper amplitude sig- 
nal (R2002). 

(c) Set the scope on EXT trigger, positive, AC fast 2 ms/division 
and o05V/division. Place external trigger on the WS output, A3A16. The in- 
put at A3A-17 should appear as below with the carriage motor running and the 
paper drive solenoid energized. 



Pin 17 



Pin 15 



Pin 16 



11ms -4 

+ 200mv T50mv f^\_ 



1 



8 # 5ms 

Fig. X-3 
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Pulse widths should be consistent within ,4 ms. (With the carriage located 
in a RL Position, use a small piece of paper to break the FPS Beam of Light). 

TO ADJUST: Adjust screw on carriage motor governor for 11 ms between 
pulses. This adjustment must be refined in the write speed check adjustment . 

(d) With the scope triggered as in test C, check to see that the 
BOL output at A3A15 starts at the center of the BOL input pulse at A3A17. 

TO ADJUST : Turn potentiometer at 35 K.K. 42 of the BOL card. 

(e) With the scope set the same as in test C, move the trigger to 
BOLA output, A3A15, check that the WS pulse, A3A16, occurs 8.5*+ .5 ms after 
the BOLA pulse. 

TO ADJUST: Turn potentiometer at 35MM42 on the BOL card. 

REASON: To provide line-find operation and indicate form position. 




Fig* X~4 
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ADJUSTMENT OF CARRIAGE MOTOR SPEED 

Before making this adjustment the 370 usee DMV should be checked for 
proper adjustment. 

Using the output of OR gate B4A-10 (page 308) for an external trigger 
observe the relative position of the BOLB pulses during a W.L. operation 
(A5B-13) (page 308 1 ). You will notice some jitter indicating differences of 
motor speed. This should not be excessive. The governor spring on the 
carriage motor should be adjusted so the BOLP pulses appear 925 usee from 
the trigger of 27 (+ or - minus the jitter). Use time base of 20 usec/div. 



Hf- 370 usee 

step ctr n n n n n n n 

740 H 1110 — -4 1480 *"l 1850 *J 



Counter FF | =27 


( =28 


| =29 ( 


=30 j 


=31 


| =32 


|=33 


flOTP (A5B-13) 




n n n 










Use Ext Trig. (B4A-10) 




^ Jitter 










Error EF 















Bolp must "be in this area or Error W will set here 

Fig.X-5" 



Speed check may be observed using a Write Ledger Operation or if so de- 
sired a continuous writer ledger may be jammed as follows: 

Place a jumper from B3C-25 (page 310) and ground. This will jam WL high. 
Use the carriage motor and program camshaft service switches to place the 
camshaft at 288°. The motor and paper drive mechanism should now be running 
and the speed check can be observed. If governor adjustment is required, 
turn off the power, make the adjustment, resume power, and recycle the cam- 
shaft to 288°. 
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DATA DISCRIMINATOR X AND Y TIMING (490 us DMV) . (FIG. X-6) 

PREPARATION: (1) Obtain a form with good data encoded in the X and Y 
stripe. (2) If error FF is being set, connect the anode of a BCX58-1 to 
F3C-24 and the cathode (Red Band) to F3C-32 (04V). This will prevent set- 
ting the ERROR FF. (3) Set the scope trigger controls for external positive, 
AC mode. (4) Set time control to 50 us/division. (a) Trigger from set out- 
put of the discriminator FF (F4C-25 for X; F1D-6 for Y) . (Page 309). (b) Ob- 
serve the trigger signal and adjust the horizontal position control until 
the trailing edge of the pulse is at the center of the screen, FIG. X-6. 
(c) Observe the input to the DISC FF's Read AMP outputs. Place probe at 
F4B-19 for X or F2A-19 for Y. (d) With the carriage in a RL position, in- 
sert the form into the carriage. The data pulses will appear to the left 
of the center of the screen and the complement pulses will appear to the 
right of the center of the screen. The latest data pulse and the earliest 
complement pulse should equidistant from the center of the screen. (e) If 
pulses observed in D are not properly spaced, note position of pulses, re- 
turn probe to the output of the discriminator FF. 

TO ADJUST: Turn potentiometer at 32 X 39 on F4B for X or F2Y for Y 
to position the trailing edge of the discriminator pulse equidistant between 
the pulses mentioned in D. Remove diode installed in 2 above and read several 
ledger cards to check setting of the discriminator control. 

If a dual trace scope is available both discriminator pulse and read amp 
pulse may be observed simultaneously by setting the pre amp display mode to 
chopped. 

REASON: To insure optimum setting of data discriminator timing and 
minimize read errors due to read pulse timing variations. 
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0 Volts — 
Discriminator 
Input 

- 4v 



0 Volts 

Discriminator 

Output 

-4 T 



Trailing edge of 
latest data pulse 



490 usee 
adj. 



/ 



Leading edge of 
earliest comp pulse 



\ 



-» 



A T 



4 



A T 
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CARRIAGE OPEN 

The voltage measured between TB2002-22 and TB2002-16 (Page 323) should 
be -4.12V. 

With the carriage open the input to the carriage open switch amplifier 

(A2B-9) should be -50 MV + 50 MV and the output (A2B-5) should be low, 

-4.4 + .2V. With the carriage closed, the input to the amplifier should be 

0 

-190 MV minimum and the amp output should be 0 + .2V. 

REASON: To ensure proper lamp voltage and amplifier output for the 
carriage open signal. 

MAGNETIC FEADS & READ AMPLIFIER ADJUSTMENTS (FIG. X-7) 

The Form Guides must be set to cause the form to feed straight into the 
carriage and the stripes must be aligned with the heads before the following 
adjustments are made. 

Place a diode between F3C24 and -4V. with the cathode at -4V. This 
prevents setting the ERFF 0 
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A. Using a ledger card with several words of data encoded in the stripe, 
observe the head signal at the output of Read Transformer X. Set the scope 
for positive external trigger, .02V/div and 5 ms/div. Trigger on FF3X (D3C25) 
and probe the Read Transformer (A1C23 and A1C24). The signals should average 
45 to 55 MV peak to peak with no individual pulses below 20 mv. 

TO ADJUST: Loosen head clamp screw and move head forward or rearward 
as requiredo 

B. Using a head alignment reference ledger card (Kit 1623 8230 - $.12) 
adjust the read heads for coincidental reado 

To aid in alignment mark the initial position of the heads with a scribe 
mark across the top surface of t he heads. Establish which pulse is being 
read earliest by using the scope as follows: Trigger on positive external, 
2V/div and 20 us/div. Trigger at Read Amp X (B1A-11) (Page 316) and probe 
Read Amp Y (F2B-9). If no pulse is seen on the trace, this indicates that 
Y is leading X, and that the probe & trigger leads should be reversed. If 
no pulse is observe4 repeat above with the sweep speed reduced. 

TO ADJUST: When the lagging pulse is displayed on the scope, the other head 
should be adjusted forward or rearward so that the pulse starts within 50 us 
of the trigger signal. 

C. The Read transformer outputs from both heads should now produce 45 
to 50 mv average signals with no pulses less than 20 mv. 

NOTE: If these amplitudes cannot be obtained, a sheet of soft pencil 
carbon paper should be folded over the form and inserted into the carriage. 
The impression left by the carbon will show whether the heads are tilted in 
relation to the form. 

TO ADJUST: Loosen clamp screw and set head flat on the form. Do not 
move heads forward or rearward. 
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Do The line find pulse should produce a positive 25 MV signal . 
To Observe: Use + ext trigger, 5 ms, 5MV/div„ Trigger on the count of 
4 and probe on B1D23 (page 306) using a ledger with one line of posting. 

TO ADJUST: Loosen screw in the head clamp and move head forward or 
rearward as required. Be sure head is setting flat on the form. 

The Read Amplifier Card (Page 316) should produce a -4 to OV pulse of 
approximately 45 us duration for each pulse encoded on the stripe. 

Connect the anode of a BCX58-1 diode to F3C-24 and the cathode to F3C32 
(-4V). Set scope for Ext. Trigger on FF3X, t 02V per division, 2 ms per 
division. While reading a previously encoded form observe the inputs to the 
X Read amplifier at pin 23. This should be approximately 50 mv. Note the 
amplitude of the input signals. Change the scope to 2V per division and move 
probe to pin 15. The amplitude of the signal should be 60 times the input 
voltage (1.2 to 4.2). 

TO ADJUST: Turn potentiometer at 35EE42 as required. 

Move the probe to pin 17 of the amplifier being looked at. Positive 
pulses from .4 to 1.5V should be observed. No pulses should be less than 
.4 nor more than 1.5V. Observe the variation in amplitude of the various 
pulses. 

Move the probe to pin 18. Negative pulses from -0.4 to -2.8 should be 
observed. They should be 2/3 of the amplitude of pin 15. Observe the 
variation in amplitude of pulses, the variation should be the same as in 
the previsous test. If the variations are not the same over amplification 
is indicated and potentiometer 35BB42 should readjusted. 

Move probe to pin 7. A 4V, 40 to 45 us pulse for each pulse at pin 18 
should be observed. The pulse at pin 7 should start at about the center of 
the pulse at pin 18. Any displacement of the pulse at pin 7 from the center 
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of the pulse at pin 18 should remain constant for all pulses. 
Perform the same test for the other 3 amplifiers. 

REASON: To ensure optimum gain and threshold settings of read amplifiers 
and minimize read errors due to readback signal variations. 



Pin 23 



Pin 15 




1.2 to 4 # 2 v 

(adj.) 



Overall, readback signal contour 



Pin 17 



5 v 

(typical) 



Pin 18 



\_ Overall read*back signal cont our during # 0# 5 v 

overdrive conditions ■ * Ai 



Pin 13 




Pin 7 



zero cross- J / ' | constant output 
over pointy/ _,J U — pulse displacement 

JLJLJU LUL 



0 v 
- 4 v 



LINE COUNTERS DURING B C 

During the Blank Card operation the counter FF f s are advanced by the 
BOLP FF Pulses. When the counter has reached 43, per an eleven inch form, 
the SS FF will be set* The following BOLP, which is 12 us long, will reset 
the CLFF and trigger a RS pulse which resets the counter flip flops. 
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Pig. X-8 shows the wave forms for the counter FF*s. These can be observed 
by triggering external on BOLP (D1C23) (Page 323), 2V per division, and 
50 ms per division. 

The counter FF Pattern will be the same for the speed check during the 
write ledger operation but will be stepped at the rate of the USMVFF frequency 
of 370 usee. It should never reach 32 on W.L. because the BOLP pulse will 
occur between the count of 27 to 31 to reset the counters. 

A typical wave form chart of these counter FF's is shown below. 



LC 2 



boip I Li I II 1 1 II U U 1 U LU 1 U i 1 I 11 I 1 1 1 1 1 Ml U I U II 

> — $ 22 

fp#i njiriiirui^ 

it* 2 JTJTJTJTJXnJlJ T UTJ~Ln - 

ff#4 _J I I — L_J — L_J — l_J — l 



{«. 88ms -J 

m # 8 r I I I I I 



177ms- 



m # 16 r~ L 

U 355 ms jJ 

FF # 32 . f 



477 ms 



Fig. X-8 



Jl 
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ALPHA TIMING ADJUSTMENTS 
The typewriter timing camshaft speed is 296 usec/degree. One complete 
cycle is 107 ms. 

The normal opening clearance of cams L 5 M, N, 0 should be .057" to 
.063". 

The hole in the surface of cam L is a reference mark for the normal 
position of the section. The top edge of the hole should be aligned with 
the upper edge of follower arm F. Plate J may be rotated for fine ad- 
justments of this section. 

Screws G may be adjusted to obtain: 

MAKE BREAK PULSE LENGTH OCCURENCE LIMITS 
Cam L 40° 80° 40° + 3° + 3° ON MAKE 



Cam M 168° 208° 



Cam N 



50 c 



70 c 



40° + 5° 
20° + 3° 
135° + 5° 



+ 5° ON MAKE 
+ 5° ON MAKE 
+ 5° ON MAKE 



Cam 0 200° 335° 

Kit 440 (timing dial guage) may be 
adapted to this unit by modifying the 
Kit 440-1 screw or substituting a 
FX60-213 screw to fit the threads 
of shaft E. 

The screw (Kit 440-1) may 
be modified by placing a short 
piece of spaghetti (FX415-1) 
onto its threads. 

The FX60-213 screw may 
be substituted for the Kit 

Fig. X-8-1 

440-1 if a 46 nut is placed all the way onto its threads. 

Timing cams L and M should be refined within their tolerances for a 
minimum of 37 ms and maximum of 41 ms from the make of Cam L to the make 
of Cam M. (This is critical on A520 five channel punching.) 
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TROUBLESHOOTING TYPE -OUT -OF-MEMORY 
lo Remove wire from TB903-X8 (Page 510). 

2. Cycle the printer in T.O.M. programmed position. Printer should 
now be locked with T.O.M. Relay Picked. 

3o At this time the typewriter solenoids, MRFF*s and WRFF's may be 
observed to check their correct functioning from reading DDI of the desired 
memory. 

4. Each subsequent cycle may be initiated by releasing the clapper of 
L6 (Typewriter Trip Solenoid) manually. 

5, At the end of each typewriter cycle all pertinent functions may be 
observed and checked with a 310 meter. 

CAUTION: A machine print of the numeric information stored in memory 
for typewriter coding may not be the same as the binary bit information. 
EXAMPLE: A digit in an odd memory contains a 2-4 and 8 bit. This digit 
causes a tab 4 during a type -out -of -memory operation. However, the first 
numeric print out of this digit is "zero". The second print out is 4. 

Examination of each digit in memory using the above single cycling of 
type-out-of -memory is the only true way of detecting the stored binary 
information. 

OBSERVATION OF TYPE -OUT -OF- MEMORY SIGNALS 

Figure X-9 shows typical signals that may be observed during T.0 o M. 
These signals are typical and should not be used as adjustment reference. 
(NOTE: These signals are from a positive escapement carriage type machine.) 
PROCEDURE : 

1. Externally sync the oscilloscope on BEFF (Page 140) using 20 ms/div. 

2. With each digit of the memory loaded with the same binary information 
observe the signals shown during type-out -of -memory . 
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3o Closer observation of leading edge signals may be observed using 
INT triggering. 




CONTINUOUS "WRITE LEDGER" OPERATION 

The Write Ledger Operation can be made to write continuously from one 
machine cycle. The Write Operation can be a one word write , except word 20, 
or a 10 word write. To initiate the continuous writing of one word perform 
the following : 
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lo Locate the carriage in a Write Ledger position (A #7 pin in lane 48), 

2. Remove the acrobat connection at A5C-20 (L.G.) 1— **> WR SL (Page 318). 

3. Depress MB2 and as the form comes out insert a narrow piece of paper 
to keep from dropping FPS. The Memory Address programmed in the panel will 
be written continuously. 

4. Place a jumper wire from B3C-25 (WLFF) to ground. This will allow 
power to be turned off and on without losing the operation. 

SRCX=0 is a convenient sync point to trigger on to observe W.L. functions. 
To initiate the continous writing of 10 words perform the following: 

1. Locate the carriage in a WL position. 

2. Remove the acrobat connection from B5C09 (Page 310). 

3. Place a jumper wire from B5C09 to -4 (Pin 32). This will prevent 
the MARU=0 signal from coming high to set FF1X or FF1Y. 

4. Depress MB2 and as the form comes out insert a narrow piece of paper 
to keep FPS high. 

A convenient sync point to observe all 10 words is B3D-20 (Page 310). 
This will start with MARU=8. 

ONE WORD NORMAL WRITE 

It may be desirable to cause a normal one word write without changing 
the magazine in the control unit. 

One word writes simplify the numer of signals used. ONE CAUTION: One 
word writes will not detect parity problems such as parity flip-flops setting 
during writing of the DDO pulses on each word except word 20. 
PROCEDURE : 

Attach a jumper wire from D6A-17 (Page 116) to D1D-11 (Page 128). This 
will cause the MARU Flip-Flops to reset during sequence A of WL. 
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OBSERVATION OF MONITOR PULSES 

Monitor pulses during W.L. may best be observed by jamming the machine 
into a continuous W.L„ mode and observing the typical pulses shown in 
Figure X-10. 
PROCEDURE : 

1. Place machine in a continuous W.L. mode. 

2. EXT sync the scope on either write X (E1D-21) page 311 or write Y 
(F2B-27) page 311 and observed the appropriate pulse as shown. Head cur- 
rent change may be seen on either write amplifier at pin 18. 

— H H — 12 usee 

Write X or J 1 

Write Y ' ~ ~~' 



WMX or WMY 



Write Amp 
Pin 18 





18 usee 






J 




- 


| 37 usee-— H 


t 

12 v 

1 











80 usee 



FF4 or FF3Y 



Fig. X-10 



STRIPED LEDGER TIMING CHARTS 

The following three timing charts contain the majority of the signals 
used during Read and Write of forms. These charts are what you should ex- 
pect to see when scoping these signals except for the condensation of cer- 
tain signals that was necessary to keep these in a usable size. 

The first chart Figure X-ll deals with the start of Write Ledger as the 
counter flip-flops are changing from 5 to 6« It must be remembered that the 
start of Write Ledger is not synchronous with the USMV flip-flop, therefore, 
some pulse displacement will be seen when using WLFF f or a sync pulse. 
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The second chart Figure X-12 deals with the end of Write Ledger 
starting with DDllo A good sync point to use to observe the end of W 0 L. 
is FF1X, FF1Y, or FF3X. Before using these they should be checked to 
see if they are timed correctly with the start of W.L. 

The third chart Figure X-13 deals with Read Ledger. The RLFF is a 
good sync point to observe many signals during read, however, it must be 
remembered the paper will have to move about 3/4 TT before pulses will 
actually be read. 
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BOLP 



START OF WRITE LEDGER 

WRITING A 9 IN COL. 12 OF MA 29 AND WRITING A 6 IN 
COL 12 OF MA 39. 
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Fig. X-ll 
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END OF WRITE LEDGER 

OPERATION STARTS IN DD11 WITH REV FF HIGH. 
MA20 = .75+ 
MA30 = .30- 

19 20 21 22 23 24 25 26 




Fig. X-12 
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READ LEDGER 

FORM ENCODED TO READ . 75+ TO MA20 AND . 30- TO MA30. 




Fig. X-13 
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Line find problems may be caused from a faulty write of the pulse or a wrong 
drop of the paper drive after reading the pulse. The largest share of problems are 
due to screws coming loose in the paper drive mechanism. 

The pin catcher tray should be removed and all screws in the BOL disc and pres 
sure roll shaft gears should be thoroughly tightened. The 1/10" wheel contains two 
screws, one on top of the other. The top one must be removed to tighten the lower 
one on the shaft. (See Adj. Page 11) 

Figure X-llj. shows the relative positions of the first print line, sync pulse 
and line find pulse as should be written on a W*L. following a blank card operation 

The first print line as shown in figure X-ll| may be adjusted by positioning 
the carriage tray forward or rearward as required* To adjust, loosen the 5 screws 
in the top front of the tray, the four screws located in the side mounting blocks 
and the two screws at the rear corners. 

Extreme care must be taken to keep the tray square with the form. This should 
be checked against a printed line near the bottom of the form when the form is 
limiting on the pusher fingers. Pushers fingers should never be adjusted. 

NOTE: When removing a tray for service work always remove the lower four 
screws from the front of the pan. This will allow dowel rod positioning on 
reinsertion thus eliminating any change of first line print adjustment. 

Determination of a correctly written line find pulse must be made by dusting 
the card. Scoping may be done to determine the possibility of extroneous WS pulses 
prior to moving the form. 
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50.00 



1 st Print Line 



o to 



Fig* X-14 



The exciter lamp for the BOL disc must have the filament placed in a horizontal 
plane to prevent the possibility of WS pulses as the carriage is overthrowing and 
rebounding in a WL stop position. These lamps (1522 1*710) are marked with a red dot 
to indicate the horizontal position of the filament. The lamp should be positioned 
with the red dot at the top. 

Relative timing of the Line Find Operation is shown in Figure X~l5. 

The top sequence of signals shows the relative time involved to set LFA 5 FFU 5 
and the reading of the sync pulse using the first WS pulse on W«L. as the external 
scope sync. 

If the first WS pulse is produced after the form moves 1 9/11 lines, the sync 
pulse should be read at approximately $2 ms as shown. (Starting at line #1.) 
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STARTING AT LINE # 1 
WS (A3A-16) as EXT. SYNC 



WS 

(p.323) 



LFA 

(p. 305) 
FE4 

(p. 306) 



HEAD AMP X 
(p 0 316) 



JLXJLJLJLJLJL 



J 



60ms 



52ms 



■A 



Sync Pulse 



STARTING AT LINE #2 
HEAD AMP X as EXT. SYNC 



LFA 



FF4 



ElC-26 
(p.306) 



ElC-22 
(p.306) 



18ms — J 
30ms 



1500 usee of "blanking time 



82ms, 




FF16 
(p306) 



Eig # X-15 
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# 

The lower sequence of signals on Figure X-15 shows the relative time involved 
to set LFA, FFk, and the reading of the sync pulse starting at line #2 3 and using 
the first Read Amp X as an external scope sync. The relative settings of LFA and 
FFk could be observed this way starting at any line. This method should detect an 
early setting of LFA due to a premature WS pulse. 

Note the narrow margin of safety when writing a ledger from this second line. 
This is due to the fact the form must move 2 9/11 lines before FFlj sets which 
controls the gate ELC-22. A late WS pulse or an operator variable form realignment 
at line #2 could cause a delayed setting of FF16 (6 ms after reading the sync pulse). 
This would cause the form to drive to line minus 10 and all data writing would now 
start higher on the form. Once such written, the form will continue to drive to 
line -10. This does not create a problem in the E2150; however, if the form is 
used in the AJ4OO2, the high speed rollers will increase the sheet speed before 
reading is finished and a "Read Light" may develop on the last word being read from 
the form. 
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INDICATOR LIGHTS ON STRIPED LEDGER STYLES 

There are six indicator cards in each E2150 style system. Four in the 
upper gate and two in the lower. The two cards in the lower gate may be 
wired one of two ways. The early style systems are wired as per the draw- 
ing on page 17 of Sec VIII. 

Starting with serial E4136 the lower gate was modified to indicate cer- 
tain flip-flops to be used in analysis of Read and Write Errors. Along with 
this two logic changes were made to prevent resetting these key flip-flops 
as the paper drive resets on Read, or the camshaft cycles home on write 
errors. These changes are shown below. The change on page 307 prevents 
the Rl reset signal once the Error FF is set. The change of page 308 pre- 
vents resetting the counter FF f s during W.L. if ERROR is set. Thus a speed 
check may be observed. 



Fig. X-16 



RESET SL 




Page 307 
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The indicator cards at E1A and F1A on the lower gate are now wired as 
shown: 

Ind. E1A Pin F1A 

#1 

8 FF16 FF1X 

7 32 FFZ 

6 P2X P2Y 

5 P1X P1Y 

4 SRCX 2 SRCY 2 

3 SRCX 1 SRCY 1 

2 SRX 2 . SRY 2 

1 SRX 1 SRY 1 

32 

Certain formulas have been worked out to help analyze problems without 

the aid of an oscilloscope . These are to be used in conjunction with other 

means of determining the source of problems. Do not over look the importance 
of some of the upper gate indicators. 

WRITE LIGHTS 



There are three possible write indications: 

1. FF32 = SPEED CK. 

2. SRCX /l = COUNT PROBLEM 

3. X or Y MONITOR PROBLEMS 

1. Counter flip-flop 32 high indicates a speed check. (page 308) 

The form might be dusted in this case to determine if the error occurred 

early in the 1st WD. (§ inch/wd.) If so, there f s a possibility the counters 

were not reset at the beginning of Write Ledger. 

Speed Check lights are caused by improper motor speed, improper governor 

control, loose BOL disc, loose paper drive members, or 370 ms DMV. 
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Governor problems are mostly caused by a binding fly weight arm. The 
spring should be removed and the following items should be checked: 

a. The copper "keeper 11 should not exert pressure on the hub of the arm. 

b. The fly weight arm ear (that extends into a hole in the insulated 
disc) should not bottom or rub on the edge of the hole. 

* c. The contacts should meet squarely. 

d. If a relatively stable speed cannot be obtained, remove the reduction 
gear assembly, disassemble, and check for freedom of the gear drive 
and bearings. 

e. Check all gears and bearings in paper drive for freedom and lubri- 
cation. 

2. SRCX ^ 1 when the form leaves FPS. 

This error may happen one of two ways. The first is a failure to read 
the sync pulse and the form ejects out the rear of the tray. The second is 
an actual failure of the counter flip-flops to end up with the count equal 
to one at the end of Write Ledger. 

CAUTION: A monitor problem could also leave the SRCX counter not equal 
to one. If this is suspected block the FPS with a small piece of paper as 
the ledger is returning on W.L. If the error light does not go out and the 
counter is not equal to one, it is a monitor problem. (SRCX / 1 can only set 
ERFF with FPS.) Do not overlook the possibility of losing FPS during write. 

3. Monitor Problems: 

These will be the most difficult to pin point without the use of a scope. 
One such method is present in Fig. X-18. 
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Attach a jumper from one of the two monitor OR gates D2C-13 or G3C-1 
on page 321 to a spare flip-flop as in illustration A of Figure X-18, Once 
the detection is made as to the X or Y stripe the spare FF may be used to 
determine which two signals are coincidental as in illustration B. 




Tig. X-18 

Monitor or count problems may best be solved by jamming the logic into 



a continuous "write Tf mode. Tapping and moving the gate or carriage tray 
connection may prove beneficial at this time. 

READ LIGHTS; 

There are 7 possible Logic Read indications. 

1. FF16 -(SRCX + SRCY / 1) = Count Problem. 

2. FFZ [(FF1X-DDMSD) + (FF1X-DD0)] • [ (P1X + P2X) J = X PARITY. 

3. FFZ [(FF1X-DDMSD) + (FF1X-DD0)] • [ ( P1Y + P2Y)] = Y PARITY. 

4. FFZ [(FF1X-DD0) + (FF1X«DD1)J • [(SRX1-SRX2) + (SRX1-SRX2)J = X SIGN. 

5. FFZ [(FFIX-DDO) + (FFDODD1)] • [(SRY1-SRY2) + (SRY1-SRY2)] = Y SIGN. 

6. FFZ • FF1X • SRCX1 • SRCX2 • SRCY=0 = SKEW WHEN X WAS LEADING Y. 

7. FFZ • FF1X * SRCY1 • SRCY2 • SRCX=0 = SKEW WHEN Y WAS LEADING X. 
A number of variables may cause the Read Error to illuminate during Read. 

Low amplifier amplitude or pulse spacing may occur at any given time J therefore 

the formulas as stated may not always indicate a positive condition. 
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EXAMPLE: A misadjusted amplifier or worn Read Head may cause a loss of a 
data pulse on one read showing up in the sign area. The same form on another 
attempt may for the same reason on another pulse, show up as a parity error. 

These variations must be considered when analyzing "Read Lights". 

1. Count Problems 

FF16^SRC COUNTERS NOT EQUAL TO ONE. 

This indicates that the cell counter Flip Flops did not end up in 
their correct relation at the End of Read. 

A change in logic (Fig. X-19) prevents FF16 from setting on other read 
errors as the form is being stopped. 

After all pulses have stopped coming thru the amplifiers and FF16 is 
allowed to set, a check of the X and Y counter FF f s is made. 

2. X Parity 

FFZ [ (FF1X-DDMSD) + (FF1X-DD0)] - [ (P1X + P2X) ] = X PARITY 
X Parity errors may occur on the leading or lagging word being read 
from the stripe. If X were leading FF1X will be illuminated. If so, 
logic sequence B to set Error will be reached in DDMSD with FFZ. If both 
Parity FF*s are not high during sequence B, Error will set. At the end of 
sequence B FFZ will be complemented. The DD f s will not step out of MSD be- 
cause this is the leading word* If X were lagging Y, FF1X will be true, 
therefore, as Error is being set at the end of Sequence B a Sequence C is 
also set which will step the DD f s to DDO. 

3. Y Parity 

FFZ [ ( FF1X • DDMSD) + (FF1X-DD0)] • [ ( P1Y + P2Y) ] = Y PARITY 
The logic for Y parity errors is the same for X parity errors. 
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Fig. X-19 
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4o X Sign 

FFZ [ (FF1X-DD0) + (FFIX^DDI)] • [ (SRX1*SRX2) + (SRXl-SRX2)j « X SIGN 
X sign errors may occur on the leading or lagging word the same as parity 
errors • 

The logic for stepping the DD f s is the same. If the X stripe is leading, 
the DD will not step out of DDO. FFZ will again be complemented at the end 
of sequence B. (FFZ indicates the X stripe is being handled first.) 

If the X stripe is being handled last, the DD's will again step to DDI 
from the automatic sequence C as Error is setting. 

5. Y Sign 

FFZ ^ (FFIX-DDO) + (FFlX*DDl)j • [ (SRY1-SRY2) + (SRY1-SRY2)| = Y SIGN 
The logic for Y sign errors is the same for X sign errors. 

6. Skew when the X stripe was leading the Y stripe. 



FFZ-FF1X*SRCX1-SRCX2-SRCY=0 = SKEW WHEN X WAS LEADING Y 

FF1X indicates the X stripe was being handled first. FFZ will be true 
due to the fact that the original lagging signal will be setting FF6 and 
sequence B before the Error FF is being set to drop RL as shown in Fig. X-2G. 



clk n n tl 

SRCY * 3 Lg 

we f I 



SEQ. B 

FFZ 

SRCX , 

SET FF1X TL 



2 | *3 



_!L1 



ERROR 
RIFF 



Fig. X-20 

SRCX = 1»2 because the set FF1X signal counts the counter to 3. 

SRCY=0 because the Y stripe was accelerated two cells earlier than the 
X stripe after determination was made that the X stripe was the earliest. 
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7. FFZ-FF1X-SRCY1*SRCY2-SRCX=0 = SKEW WHEN Y WAS LEADING X 

The logic for Skew errors when the Y stripe was leading the X is the 
same as for X leading Y. 

Skew errors should be handled in the following manner: 

a. Clean the pressure rolls and heads with platen restorer. 

b. Lubricate the pressure roll shaft bearings. 

c. Adjust, if necessary, the upper pressure rolls for straight track- 
ing of the form in the guides. 

d. Using the head alignment ledger card follow the procedure as out- 
lined in Sec. X, page 16. 

e. Align plastic form guides with form guides on tray. 
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SERVICING THE HYSTERESIS CARRIAGE CLUTCH 

The hysteresis clutch is a non frictional contact clutch. It is 
composed of 3 non oriented ceramic rings that are permanently magnetized 
into eight segmentSo Each ring is separated by a vicalloy disc with a .008" 
to .015" air gap. The vicalloy disc has the magnetic ability to maintain 
its position in the segmented field. Positioning of the center ring magnet 
determines the clutch output torque. Output torque is also determined by 
air gap between the vicalloy disc and rings. 

It is very important that the disc and magnetic rings are free of dirt 
before assembly. Equally important is a proper air gap. The air gap is a 
built in factor, however, it may be destroyed if screws C 9 Fig. X-21, are 
not torqued down evenly after an adjustment,, 

Clutch outpu t torque is precisely adjusted at the factory. Barring 
any problems with the ball bearings, the output torque will remain constant 
at all temperatures for an indefinite time. The clutch should require no 
maintenance . 

To check the output torque: 

1. Remove all horizontal chains or belts from the left driving sprockets. 

2. Loop a string around one of the nuts on screws C and rotate the 
clutch until 2 or 3 wraps have been made around the outer circum- 
ference as shown in Fig. X-21. 

3. Block the movement of the clutch output chain at A e 

4. Attach a 0-32 oz. scale (1623 0609) and pull the scale as evenly as 
possible towards the rear of the machine. The output torque should 
be 18 to 19 oz. for side insertion machines. The output torque 
should never be adjusted to exceed 19 oz* 
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If necessary, adjustment is made by positioning the center ring D. 
The direction of movement depends on orientation of the magnetic fields 
during assembly. The amount of movement depends on the air gap and the 
magnetic strength of center ring B e 

Service replacement clutches will have an arrow denoting the directional 
movement of ring B for more output torque. 




Fig. X-21 
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PROGRAM DEBUGGING 

A method is presented here to assist initial program debugging on E2100 
systems. This may be installed temporarily or permanently as an analysis aid. 

1. The first requirement is to be able to operate the printer in any of 
the 220 carriage positions. 

PROCEDURE: Attach a wire from the open contact of MB#3 switch to the 
common of a double throw double pole toggle switch as shown below. Attach 
the normally open of this switch contact to TB760B-X2. This will parallel 
switch S770 and will allow a printer operation in any position including 
AEC positions. 

2. The second requirement is to block the LN3 set ups which, if allowed, 
will cause a double operation when using bar 3 with repeat programmed. 

PROCEDURE: Remove one wire from the lane 3 solenoid and attach to the 
common of the other switch pole. Attach a wire from the normally closed 
switch contact to the open terminal of the lane 3 solenoid. 



MB # 3 (Page 512) 
_l_ 



3 4 r^r 



TB 760 B (Page 509) 
X 2 

-0 'O 



Ln 3 I 1 



I I 
I 
i 



TB 625 



tnpS 1 > CLE 





W 3 I 



Fig. X-22 l_ 3_ _ J LN 3 

3. The third requirement is to print each operation. 
PROCEDURE: Open up the hammer block to allow a full print. 
OPERATION: With the toggle switch in the transferred position a printer 
operation may be obtained in any carriage position. The manual tab and return 
keys or typewriter space bar should be used to position the carriage in each 
succeeding programmed position. 

Manual testing of computations may be done after any operation. 
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On striped ledger styles it is most desirable to use one set of encoded 
balances for all program routines. This may best be accomplished by reading 
the form, allowing the first machine operation after read, manually opening 
the carriage, cycling the program camshaft home with the FS switch, carriage 
open, and AT switch rearward and printing on a 22 " roll of paper . 

One more control that may become useful is to control the firing of the 
tappets by a manual switch. 

This will allow dynamic operations from each carriage position. 

PROCEDURE: Remove one wire from the tappet coil and attach a jumper 
wire from it to a normally open contact of any plunger micro switch. Attach 
another jumper wire from the switch common to the tappet coilo 

Each machine operation, including AEC will require a depression of this 
switcho 

The above methods are not intended to be the only way to debug programs. 
They may help increase your efficiency in this checkout work. 
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TROUBLESHOOTING POWER SUPPLY PROBLEMS 

The most important single item to be used in this area is an accurate 
volt-ohm meter. Of particular importance on power supply "short !T problems 
is an accurate XI scale in the ohm meter section. The meter batteries must 
have sufficient power to "zero in" on this scale. A back circuit thru the 
power supply will read as low as 4 ohms, therefore, the X-l scale must be 
capable of distinguishing between 0 and 4 ohms. 

This scale may be checked on any meter by measuring the 28.7 ohm resis- 
tors on a Memory Driver Card . Do not attempt to run down "short" problems 
with a faulty meter. 

"SHORTS" 

The -15M is a very delicately fused circuit. A loss of the -15V or -4 
source in the system or any other condition that arises that allows uncontrol- 
lable run away of the Memory Drivers will cause this fuse to open. Always 
check for a loss of another voltage source when this fuse is open. 

If a "short" is experienced, check the resistance from both sides of the 
open fuse to ground or to another source voltage. If zero ohms is detected, 
a systematic isolation of this circuit should be made until the source of the 
short is located. 

Starting at the beginning short reading, isolate this portion of the 
circuit by removing the next terminal board connection. Recheck the original 
point. If the short reading has disappeared, move to the next leg of the 
circuit. Isolate upper and lower gates and the printer in this manner. 

If the short is in one of the gates, each distribution bus should be 
removedo Next, the decoupling cards should be pulled one at a time and finally 
one logic card at a time until the problem is localized. 
Changes or additions since last issue. 
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Back plane shorts between pins, caused by a small piece of foreign 
material such as wire between pins, occur rarely. These may best be localized 
by placing the system in a continuous TT Electronic Cycle tf to determine the 
improperly working circuit. Once this has been done, visually inspect very 
carefully each pin connection of the faulty circuit with the adjacent pins 
on the back plane. 

REMEMBER: Certain lower gate signals that are normally at -4 are trans- 
mitted to pins on the upper gate. 

"CONNECTIONS " 

Good solid connections in the power supply often mean the difference 
between a solid system and one with intermittent malfunctions. 

Each connection and distribution point should be visually inspected for 
proper and tight connections. Crimped ring tongues should be inspected to 
assure that the wires put far enough into the opening to secure each wire 
tightly. Pulling on these wires i s a good test. Also assure that the wires 
were not put too far into the opening so as to crimp the plastic wire cover 
rather than the bare wire. 

Another important area to check are the connections inside the solar 
transformer . Check for all connections to be tight and to see if the wires 
were behind the screws when tightened. All terminal board screws must be 
securely tightened,, 

All relay taper tab connections must be tight, particularly in the -100 
volt circuits. 
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CASE AND LOGIC GROUND 

Case and logic ground should only be connected at E760 on the printer. 
This connection is located under the P.G. module as shown on page 503. Any 
other connection, such as a shielded cable touching the frame, will cause noise 
in the logic resulting in intermittent logic malfunctions, ie., read-write 
lights, type -out- of -memory , set or reset of flip-flops. 

To check for a proper connection from J901-D (page 503) to E760 through 
the sensing plate to E775 (under the hysteresis clutch) then to E904 (page 503), 
a near zero ohms should be read from a buss bar ground to the case. It is 
very important that the chain of connections from logic ground J901-D to case 
ground E904 are solid. 

Equally important is an unwanted short between the two in another place 
in the system. The following procedure may be used to check this: 

1. Remove the wires from TB901-15 (page 503). 

2. Approximately 100 ohms resistance should be read to the machine 
frame using the wires removed as the common meter lead. Approximately 90 ohms 
should be read with the leads reversed. 

3. Next remove the following plugs in order and observe the readings. 
Do not reinsert the plugs until finished. 

J902 - 180 ohms common to the removed wires. 

140 ohms leads reversed. 
J905 - Same Readings 
J602 - 2K ohms common to the wires. 

500 ohms leads reversed. 
J603 - 2K ohms common to the wires. 

5K ohms leads reversed. 
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Do not overlook the possibility of the short occurring during a printer 

or program cam shaft cycle . Visually check the printer wires for non-rubbing 
clearances . 
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Power supply adjustments at the factory are made using a digital voltmeter 
that has an accuracy of + 0.2%. 

Meters used in the Field do not approach this accuracy. Scopes are -6% 
accurate on voltage readings. The 310 Triplett is + 3%. The 625 Tripplett 
is + 0o5%. 

Meter accuracy is generally specified as percentage of full scale deflec- 
tion. When measuring small deflections on large scales, the per cent of 
accuracy is greatly reduced. 

EXAMPLE: The adjustment for the -15 volt supply in E2190 is -15.25 to 
-15.45. This is about a 1% tolerance. 

Using the most expensive and best meter available in the Field, which 
is 0.5%, it appears an accurate adjustment could be made on the -15 supply. 
However, the range needed to read 15.45 exceeds the 0-15 and the next higher 
range, which is 0-90 volts, must be selected. 

Calculating the accuracy of this scale, we find (90 volts x .005) = 0.45 
volts. This means the meter is perfectly within its labeled accuracy if any 
reading on the 0-90 volt scale is within 0.45 volts of the true value. 

Next, we must calculate the per cent of accuracy when reading the desired 
voltage (-15.45) using this scale. (0.45 volts f 15.45 volts) = .029 or 2.9%. 
As can be seen this exceeds the Engineering specifications for the adjustment 
of this voltage using the best meter available. 

Calculating the same readings when using the Triplett 310 (accuracy of 
+ 3%) we see: The 0-60 volt scale must be used. (60 volt x 3%) = 1.8 volts. 

Next, the percentage of accuracy when measuring the 15.45 volts is calcu- 
lated as: (1.8 volts ♦ 15.45) = 11.6% . 

The above examples merely point out why factory adjusted power supplies 
should be left intact if at all possible. 
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"CONSTANT VOLTAGE TRANSFORMERS" 

Each constant voltage transformer has its own characteristic which 
affects the outpu t voltage. These transformers will regulate to a certain 
degree A.C. line input variations. It takes about \ cycle before any re- 
gulation is accomplished. However, frequency changes cause a drastic change 
in their output. The output of these transformers may vary 1% as temperature 
goes up. The outputs from individual transformers are between 110 and 120 
volts. If one must be replaced in a system, a complete check of the voltages 
will be necessary due to the characteristic differences of individual trans- 
formers. 

Other power supply components also have their own characteristics. Some 
are compensated for by adjustments and these too should be considered when 
being replaced. 

BUCK OR BOOST TRANSFORMERS 

T1103 and T1102 are Buck or Boost transformers. These are necessary to 
make the compensating adjustments of the power supply due to the characteristics 
of components. These transformers also have their individual characteristics, 
therefore, the primary concern in adjustments lies in the final output voltages* 
All necessary voltages have individual resistor adjustments except the -15 
volts. This is the basic voltage adjustment in the power supply and is attained 
by altering the input hookup to the Buck or Boost transformer T1103. 
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T1103 7 




Buck/Boost 
Winding 



Fig. X-24 

The input to T1103 contains a primary winding (terminals 1 and 2) along 
with additional primary windings that may be used by means of a jumper wire 
to tT buck !f or IT boost" the primary. Any amount up to 12 volts may be used by 
different terminal connections of the jumper wire. Each succeeding portion 
will "buck" or "boost" the output voltage approximately .9%. The standard 
hookup (no buck or boost) would be terminals 1 and 3 for input and the jumper 
wire between 2 and 3. As shown in Fig. X-24. 

If the output voltage needed to be boosted by .9% the input would then be 
terminals 1 and 3 with the jumper between 2 and 4. 
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VOLTAGE ADJUSTMENTS 

Factory adjusted power supplies sho uld not be changed unless absolutely 

necessary. Before attempting to change any factory adjustments, record all 

readings and terminal hookups on the panel next to the filter. Review 

"Meter Accuracies". 

Step A: Use E1207 (ground buss) as the ground reference point. Measure 
the -15 voltage at E1202 and E1206 (-15 busses) with all adjuncts turned on. 
The voltage must be between -15.10 and -15.45 volts when the system temperature 
is normal. 

TO ADJUST: Use the table in Fig. X-25 to alter the -15 voltage in the 
direction necessary. 

NOTE: The approximate voltage change as shown is from the initial con- 
nections (no buck or boost wired). 



Jumper Input Approximate Voltage 



Between 




to 




Change in -15 supply 




2 and 


A 


1 


and 


3 


-1.56 (Volts) 




2 and 


A 


1 


and 


4 


-1.43 




2 and 


A 


1 


and 


5 


-1.17 


! 


2 and 


6 


1 


and 


3 


-0.91 




2 and 


6 


1 


and 


4 


-0.78 


& 


2 and 


A 


1 


and 


6 


-0.65 


2 and 


6 


1 


and 


5 


-0.52 


-p 


2 and 


5 


1 


and 


3 


-0.39 


w 
o 


2 and 


5 


1 


and 


4 


-0.27 




2 and 


4 


1 


and 


3 


-0.13 




2 and 


3 


1 


and 


3 


initial connections 




2 and 


3 


1 


and 


4 


+0.13 




2 and 


4 


1 


and 


5 


+0.27 




2 and 


3 


1 


and 


5 


+0.39 


& 


2 and 


5 


1 


and 


6 


+0.52 


5 

X 


2 and 


6 


1 


and 


A 


+0.65 


2 and 


4 


1 


and 


6 


+0.78 


o 


2 and 


3 


1 


and 


6 


+0.91 


2 and 


5 


1 


and 


A 


+1.17 




2 and 


4 


1 


and 


A 


+1.43 


1 


2 and 


3 


1 


and 


A 


+1.56 





Fig. X-25 



Step B: Position the center tap of R1124 so that the +15 voltage 
measured at E1204 is between +15.45 and +15.10. At times it may be necessary 
to jumper resistor R1124. 

Step C: Position the center tap of R1123 so that the -100 voltage 
measured at TB1201-B3 is between -102 and -98. 

Step D: Position the center tap of R1118 so that the -15 Memory Voltage 
measured at F8A-30 is between -15.20 and -15.12. 
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Step B: Measure the -4.25 voltage at TB1101-X7. The voltage must be 
between -5.05 and -4.75. If -4 transformer (T1102) is connected with the 
jumper between 2 and 3 and the input to 1 and 3 (initial connections), the 
output voltage will be changed as shown in Figure X-26 when connections are 
changed. Select -4 transformer (T1102) connections so that the -4.25 voltage 
measured at TB1101-X7 is between -5.05 and -4.75. 



Jumper 


Input 


Approximate Voltage 


Between 


to 


Change in -4.25 supply 


2 and 5 


1 and 3 


-.37 Volts 


2 and 5 


1 and 4 


-0.25 


2 and 4 


1 and 3 


-0.12 


2 and 3 


1 and 3 


initial connections 


2 and 3 


1 and 4 


+0.12 


2 and 4 


1 and 5 


+0.25 


2 and 3 


1 and 5 


+0.37 



Fig. X-26 



Step F: Position the center tap of R1128 so that the -4.25 voltage 
measured at E1201 and E1205 is between -4.35 and -4.20. 

Step G: Position the center tap of R1101 so that the -56 voltage measured 
at TB1202-A14 is between -58.5 and -54.5. 



Step H: 
volts . 



Measure the +35 unfiltered voltage at TB1202-B5 for -38 to -32.5 



Step I : Relocate the voltmeter ground to TB2002-16 (cge. tray). Measure 
the -4.12 voltage at TB2002-12. The voltage must be between -4.16 and -4.10. 
To obtain the required voltage, loosen locking nut of resistor R1124 and rotate 
adjusting screw. Tighten locking nut. 



Step J: Measure the -120 voltage at TB2001-16. 
-140 and -108. 



Voltage 

-15 
+15 
-100 

-15 Memory 
-4.25 
-56 
-120 



Ripple Checked At: 

E1202 and E1206 

E1204 

TB1201-B3 

F8A30 (non- sterling system) 
E1201 and E1205 
TB1202-A14 
TB2001-16 



The voltage must be between 



Ripple (Max Mv) 
Peak to Peak 

150 
150 
1000 
75 
43 
560 
1200 
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The following diagrams show typical power supply waveforms and approxi- 
mate meter readings « These are only typical and are under no circumstanc es 
to be used for making any adjustments to the power supply. Refer to "Voltage 
Adjustments " for exact settings of the power supply. 




T 1103 -7 or -11 
Meter s 125 v ac 

Grd. T1103 -9 




T 1103 -8 or -10 
Meter* 40 v ac 
Grd # T 1103-9 



108 v 




Scope across 
T 1103 -12 to 14 
Meter - 38.5 v ac 




19 v 



T 1102 -6 or -8 
Meter s 33 # 5 v ac 

Ground at T 1102 -7 



Fig* X-27 



(Draft E2150) 



For Form 3738 



Sec. X 



Burroughs - Series E2150 Instruction Book 



58 



- 120 v d # c # 



320 mv 

_L 



CR 1117 - 1 
Meter a -120 vdc 
Grd # at T 1103-9 
Scope input AC 



+ 35 v d # c # 







iAAAA 










F 1105 -2 
Meter « -36 vdc 



- 15 volts Memory 



- 100 volts Undelayed 



4 1 # 6 



-30 




+ Gv 



-170v 




L 1101 -1 
Meter - -15 # 5 vdc 
Grd # at T1103 -13 



L 1104 -1 
Meter « - 100 vdc 
Grd at T1103 -9 



Fig. X-28 
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• 15 volts 





BO m« ^_ 


+ 1.2 




-32 


MAMA 



L 1102 -1 
Meter » 16 vdc 
Grd at T 1103 -13 



♦ 15 Volts 




L 1103 -1 
Meter s + 15 vdc 
Grd at T1103 -13 



• 4 # 25 volts 




LI 105 -1 
Meter m 5 vdc 
Grd at T1103 - 13 
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TROUBLESHOOTING SOLAR CELLS 

The standard solar cell as used in the 2100 equipment will produce 
approximately .8 to 1 milli amp of current when light is applied to the cell. 
A meter may be placed in series with the cell to check its output. Current 
flow is in a direction away from the negative lead. This lead should be 
attached to the common of a triplett 310 meter,. The red wire attached to a 
cell is normally the positive lead. 

Resistance readings thru cell will be approximately 100 ohms in one 
direction and 50-150 K ohms in the other. 

Some of the common problems that have developed with solar cells are 
as follows : 

1. A cracked projection on the end of the molded package. This tip is 
sometimes damaged when inserting the package into its mounting hole if the 
tip is too large a diameter. 

Extreme care must be taken in removing these from their mounting as once 
the tip is broken the cell will no longer function satisf actor ily« 

2o Glue sometimes runs between the solar cell and the plastic package 
during manufacture covering part of the cell. 

3. Occassionally the cell is not positioned directly beneath the pro- 
jection when the package is molded. 

4. A short sometimes develops between the cell wires and the shielded 
wire. This generally happens as the wires are snaked through the shielding • 

5. A poor electrical connection may develop inside the cell package. 
Along these same lines a proper ground connection is extremely important to 
the cell. 

6o The exciter lamps occassionally will be found containing a dark 
center ring that reduces the foot candle output. Exciter lamps have also 
been known to allow their filaments to sag, when hot, causing the focus of 
the lamp to change. 
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TROUBLESHOOTING FLIP FLOPS 

The following procedure may be used to check Flip Flops that may be 
suspected as being marginal or faulty. 

Step #1 - Place the desired Flip Flop in an empty card position that 
has pins 29-30-31-32 wired for the proper voltages. 

Step #2 - Complement the Flip Flop Circuits by connecting the n l" outputs 
to the reset inputs and the "0" outputs to the set inputs as shown in Fig. X-30. 




Fig. X-30 

Step #3 - Scope the outputs of the Flip Flops for the switching times as 

shown in Fig. X-31. Pulse time measurements refer to 10% and 90% points. 
.9+. 2 USEC J I*- H.0+1.0 USEC k- 



Clk« 



.3 USEC MAX 

.25V+o25V 
trj ft 



4 USEC MAX 



-4.5V+.70V" 



-.25V+.25V. 

"0 TT 
-4.5V+.70V 



1.5 USEC MAX 



.4 USEC MAX 
.4 USEC MAX 



— ■ K- -8 USEC MAX 



Fig. X-31 



V 



.8 USEC MAX 



4 USEC MAX 
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Step #4 - Connect alternately to one leg of each input gate a 2K 
resistor to -15.0 volts as in Fig. X-32. Measure the output of the input 
gate. It should be at -4.5 volts + .6 volts. 



TEST POINT 

<- 
<r 

-< <r 

2 K 

+5%,|W 

-15V 



FLIP FLOP 
+15V 



4d- 



-XI- 



s 



■If— f 



Fig. X-32 
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MET HDD OF ADJUSTING BEAM OF LIGHT ON SERIES A4002 



1. Position lamps DS4105 (CC ST/RD), DS4106 (RSTA), DS4107 (I DN), and 
DS4108 (CT DN) .250" + .025" from the solar cells . 

2. Ground oscilloscope on A2C20 o ( Do not use 3 wire AC plug to the scope ,) 

3. With lamps illuminated the input voltage level to the following solar 
cell amplifiers should be -200 MV. + 10 MV. 



4. Adjust potentiometer R4201 as required. It may be necessary to re- 
position an individual lamp or two to obtain desired amplifier input 
level . 

5. For machines with Selective Read: 

a. Ground oscilloscope on pin No. A1C20. 

bo With lamp illuminated the input voltage level to the solar cell 
amplifier (A1C24) should be -200 MV 0 + 10 MV. 

c. With a form between the lamp and solar cell the amplifier (A1C24) 
voltage level should be -60 MV. + 50 MV. 

d. Adjust potentiometer R4102 as required. 

METHOD OF ADJUSTING PHOTO-CELL BEAM OF LIGHT ON SERIES A4002 

1. The filament of lamp DS4109 should be vertical since the weight of the 
filament will cause it to sag when hot thereby causing the adjustment 
to change . 

2. With the Auto Reader ON and the form table in its lowered position, 
adjust potentiometer R4202 for minimum intensity of lamp DS4109. 

3. Cover all except the upper .125" of light reflector and depress the Auto 
Feed button* The form table should move up on the first machine cycle. 

4. To adjust, increase the light intensity of lamp DS4109 by adjusting 

potentiometer R4202. 
(Draft E2150) Revision No. 1 For Form 3738 
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k/ E 2150 DESCRIPTIVE FLOW CHARTS 
The following simplified flow charts help explain the E 2150 operational flow charts. 

They may be used as: 

1. Instruction Aids 

2. Study Aids 

a. Handy Reference Aids 

The flow charts are a pictorial representation of the step by step progress through the operation. 
Three symbols are used: 



1. 



o 



Symbolizes the beginning, end, or continuation of the operation. 



3. 




Symbolizes the operation to be performed. 



Symbolizes a decision making operation. A question is asked, 
and a path is chosen according to the answer. 



The flow chart is a series of these symbols outlining a sequential chain of events. 



POWER UP SEQUENCE 




START RESET LOGIC 



Rl 


R2 


A MR 




SET UP DDO 




SET UP 
WR-*> MEM 




SET UP 
MEM ADDRESS 
SET T-0 




RESET T-FF'S 




RESET MART FF'S 
MARU FF'S 





\/ Changes or additions since last issue 
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TB TRIAL BALANCE (DETAILED) 



H 

vn 
o 



S10 




EORD 
I INITIAL 
COND. 



0 

SO 



COUNT DOWN 
MARU 



SET UP 
MART = 6 DS 
OR 

MART = 3 SS 



NO 



IS FF2 SET 



SI • FFg 

READ 60^ DS 
OR 30' S SS 
MR=*>WR 



SI • FF2- 



YES 



READ 70'S 
MR=>WR 



S2 9 FF2 



READ 20'S 
SET 



MR = 



► MEM 



S2 • FF2 



READ 30'S 

SET 
MRa>MEM 



S3«FFE 



WRITE 20*S 

SET 
SUM=OMEM 



S3© FF* 



WRITE 30'S 

SET 
SUMoMEM 



S4» FFg 

WRITE SUM 
INTO 

60'S DS 
30'SSS 



S4«FF2 



-0 



WRITE SUM 
INTO 70'S 



-0 



O 

o 



S4 



0- - 



i THIS EOC 




IS MARU = 0 



YES 



S10 



NO 



S4 



DOWN COUNT 
MARU 



IS FF2 SET 




— 0 



NO 



S10 



SET FF2 
• MART 1 



DOWN COUNT 
MARU 



-0 



V VERIFY (DETAILED) 



On 

oo 




WL WRITE LEDGER 



no D0WN 

COUNT 
MARU 



YES 



I START j— 



INITIAL 
CONDITIONS 



READ MEM 
(MA 20'S) 
GATE=OSRX 



READ MEM 
(MA 30*S) 
GATE=€>SRY 



IS THIS 
DD0_ 

STEP DD~ 



NO 



WRITE SIGN 
AND PARITY 
ON EACH 
STRIPE 



IS MARU = 0 



WRITE ONE 
DIGIT ON 
EACH STRIPE 





YES 


WRITE 




START READ 




PULSE ON 




EACH STRIPE 



-o 



03 

c+- 

H 

VR 
O 



L-2 



Q 



SA 




INITIAL 
CONDITIONS 
STEP 0D 
MR=>MEM 



SB 



READ 
MR=t*WR 
COMP FF2 



WL WRITE LEDGER (DETAILED) 



SC 



WRITE BACK 
COMPLEMENT 
MART-1 



r0 



SC 



IS THIS DDO 



\ NO 



YES 



IS FF2 SET 



WR=s>SRX 



-O 



y^NO 






WR=£*SRY 



-0 



ODD USMV 



0- 



COMPLEMENT 
PULSE 
TIME 



EVEN USMV 



COMPLEMENT 
FF9X 
FF9Y 



DATA PULSE 
TIME 



SHIFT SRX 
COUNT SRCX 



SHIFT SRY 



IS SRX8 SET 




IS SRY8 SET 




COUNT 
PARITY X 

COMPLEMENT 
FF9X 



COUNT 
PARITY Y 

COMPLEMENT 
FF9Y 



YES 



IS SRCX 
COUNT = 3 




SC • FF3 



SC 



o 
o 

—a 
oo 



0- 





YES 


TRANSFER 
SIGN • PARITY 
TO SRX S 






SC«DD0 




SC# FF2 


IS FFgSET 




TRANSFER 
SIGN* PARITY 


r 


TO SRY'S 



S10 



-o 



NO 



STEP DD 



USMV CONTROL 



IS MARU = 0 



MODIFY 
ADDRESS 
MARU + 1 



YES 


WRITE 




WRITE START 


SIGN AND 




READ 




PARITY 




PULSE 



-0 



-0 



c+ 

IV) 
H 

VJl 

o 



o 
o 



oo 



RL READ LEDGER (DETAILED) 



SA 






SET RLFF 




SET UP MA 20 


h 


Rl RESET 





WAIT FOR 
READ AMP 
PULSES 



TO WRITE 
SEQUENCES 



NO 



O- 



READ STRIPE 
(COMP. PULSE) 



IS THERE 
ANOTHER 
PULSE WITHIN 
490 as 




GATE 
Y-oSRY»S 

OR 
XsOSRX^S 




IS THIS 
THE 3RD 

BIT OF 
THE DIGIT 



YES 



YES 



SET 
MARTI 
• FF2 



-O 





SB 



SB 



SC 



SC 



IS THIS DDO 




GATE 
SR^>PARITY 
FF'S 



NO 



WRjTEMEM 
COMP 
MART-1 



HAVE BOTH 
X, Y INFO 
BEEN READ 
FROM STRIPE 
FOR THIS DD 




c+- 
W 
IV) 

vn 
o 



RL READ LEDGER (BASIC) 



o 



f START J 



INITIAL 
CONDITIONS 
SET UP MA 20 



READ X STRIPE 
GATE DATA 

TO SRX1 
SHIFT SRX'S 



READ Y 
STRIPE 

GATE DATA 
TO SRY1 

SHIFT SRY'S 



YES 



ON 3RD 
BIT OF 1ST 
DIGIT. DOES 
Y LEAD X 



SET UP MA 30 
TO HANDLE Y 
DATA BEFORE 
X DATA 



NO 



WERE 4 
CELLS READ 
ON EITHER 
X + Y 




0- 





NO 

i— ( 1 


WRITE X 
DATA=£»MA 20*S 




IS THIS \yfS 
DDMSD J>— 


OR Y 
DATA=>MA 30'S 




STEP DD J 



YES 



IS THERE . Ktr 
MORE DATA \ N0 
TO BE READ 
FROM STRIPE 



O 

o 



oo 



0) 

Hd 
c+- 

ro 
H 

vn 
o 



TOM TYPE OUT OF MEMORY 



MEMORY 




MR 






EVEN 10'S 






WR 



4,5,6 



MEMORY 
ODD 10'S 


2 


MR 










SLIDES 

1, 2, 3, 7 



o 

O 



0 



/initial i 

(C0ND.« I 

\TTC2 J 



RESET BEFF 



INFORMATION ROUTING 



sw 



READ 
EVEN 10'S 
(EBB) 



6 



©TYPEWRITER CAMSHAFT CYCLES. 
TTC2 STARTS SEARCH FOR NEXT DIGIT 
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/ SINGLE SHOT CLOCK PERMANENT 
(Above Serial No. E5745) 

A new single shot clock card (SSCP) has been designed to be per- 
manently installed in the upper gate of the processor. Associated logic 
circuits have also been added to make the SSC routine a more effective 
service aid. A CLOCK MODE SWITCH S1207 has been installed to stop the 
electronics in Sequence 0 of the desired T time where the single shot 
operation is to be performed. It also allows stopping of the logic when 
a predetermined signal occurs. A single shot operation can be performed 
without picking the start relay. This operation merely steps through 
the T times with no arithmetic performed. To accomplish this operation, 
install a jumper from B4D7 to B5A10 to enable S3 during T2. Set the 
Clock Mode switch in the SSC position. The POR switch is depressed and 
released. The MR switch is depressed and released. The DMR switch is 
depressed and held while the SSC switch is depressed and released, then 
the DMR switch is released. At this time TO and SO will be set, which 
is the first sequence of the shift operation. One clock pulse will now 
be obtained for each depression of the SSC switch. The logic can be 
stepped through the T times to the end of T6. 

A manual operation can be performed by removing the pin from TB903-6X, 
which opens the pick circuit to the machine trip solenoid. Index the 
desired keys (control, data, MA) on the keyboard, depress the motor bar 
and proceed as described above. 

A panel operation can be performed by locating the carriage in the 
desired position, removing Pin TB903-6X, indexing keys as desired, depress- 
ing the motor bar and proceeding as above. 

^Changes or additions since last issue. 
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The machine must be turned off and on between each cycle in order to 
obtain a reset signal (Rl, R2, R3, and Delay Reset), otherwise some FF f s 
are not reset. If the DD FF's step from DDO to DDI on the first depression 
of the SSC switch, it will be necessary to remove the Step DD SL signal 
from D7D14 (Reference Page 107) on the upper gate* When the Clock Mode 
switch is in the SSI position, the logic will stop when SO is high. Each 
depression of the SSC switch will advance the logic until SO comes high 
again, thus stopping the logic at the beginning of each T time. The 
operation can be transferred to the single shot operation in SO of any T 
time by holding the SSC switch depressed and transferring the Clock Mode 
switch to the SSC position. 

The logic can be stopped at any p re-determined T time by placing a 
jumper from TPA2 (B4D11) to set side of the TFF desired and placing the 
Clock Mode switch in the SSI position. The logic will stop with SO and 
the selected T time high. The operation can be changed to single shot 
clock by holding the SSC switch depressed and transferring the Clock Mode 
switch to the SSC position. 

If it is suspected that a given signal is becoming high erroneously, 
that signal can be jumpered to TPB1 (B4D4) and switch S1207 placed in the 
SSC position. The logic will halt when this signal becomes high. The 
indicator lights can be analyzed to determine if the signal became high 
at the proper time. The SSC switch will step the logic one clock pulse 
at a time until the signal under question goes low. The logic will then 
proceed at clock frequency until the signal under question again becomes 
high. The signal under question can be further defined. For example, 
if it is suspected that the NZFF is being set during Tl time, N2FF can 
be jumpered to TPB1 and TIFF signal jumpered to TPB2. The logic now 
will stop if NZFF is set during Tl, but not when it is set during any 
other T time such as TO e 
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LOGIC OPERATION 
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Single Instruction (T Time) 

When the Clock Mode switch is placed in the SSI position, the 
Contact Wetter (CW) output goes from -4V to ground. This enables an AND 
gate with SO. The output of this gate will become high at the start of 
each T time* This high signal through a double inverter inhibits the 
clock oscillator • Thus the logic stops before a clock pulse is produced 
to step out of SO. No other action takes place until the SSC switch is 
depressed. The depression of SSC will cause the SSFF to be reset. This 
signal will remain high as long as the SSC switch is depressed and will 
accomplish several things. A PS will be triggered by the leading edge 
(positive swing) of the SSFF signal. The output of the PS is a negative 
going 1 usee pulse which is inverted and fed into the clock card. This 
signal through the emitter followers on the clock card becomes clock A, 
B, C, and Gated Clock, if the Gated Clock Driver signal is high. 
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The clock pulse produced will cause SO to go low« The clock oscillator 
cannot produce pulses again because the SSFF signal is still holding the 
clock oscillator inhibited* When the SSC switch is released, the inhibit 
is removed from the clock oscillator and the logic proceeds at clock 
frequency until the SO signal again becomes high at the start of the next 
T time. When T2 is reached under the SSI operation, the high signal from 
the CW of Clock Mode switch is inverted and wired to the PC card to inhibit 
PC pulses. The CW signal from the SSI switch is also gated with T2 and 
SO, SI, S2, S3, and S4 to enable setting S3. This operation will step 
through the logic one T time at a time. Another method of getting to the 
desired T times is to place a jumper from the desired T time flip flop to 
the gate with SO. This will cause the logic to stop with SO and the T 
signal high. 

SINGLE SHOT CLOCK 

If the Clock Mode switch is transferred to the SSC position while the 
SSC switch is held depressed, the high signal from the CW from the SSC 
side of the Clock Mode switch will cause the clock to be inhibited. A 
depression of the SSC switch will cause the PS to generate a pulse for the 
clock, but the clock inhibit will not be removed. The logic is stepped 
one clock pulse at a time. The operation can be transferred back to the 
SSI operation at any time by transferring the Clock Mode switch while the 
SSC switch is held depressed. When the SSC switch is now released, the 
logic will continue at clock frequency. The SSFF signal also picks LOCK 
relay and turns on the MEM ADD light. This LOCK relay circuit holds up 
the following machine cycle as long as the SSC switch is held depressed. 
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With the Clock Mode switch in the SSC position and a signal 
/jumpered to one of the TPB points, the logic will stop when the signal 
at the TPB point becomes high. This signal is inverted and wired to a 
PS which is in turn wired to the enable inhibit circuit of the MTA card. 
The PS provides a 16 to 18 usee pulse which permits writing the correct 
digits to memory if the logic stops with the write signal high. The 
PS is necessary to allow a write operation, yet prevent the inhibit 
drivers from staying on, which would cause overheating of resistors in 
the inhibit circuit. The SSC switch steps the logic one clock pulse. 
a| a time until the signal at TPB goes low. At this time, the logic 
wifLl again operate at clock frequency. 



